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THE BIOLOGY OF THE BRITISH POMPILIDAE 
(HYMENOPTERA). 

By O. W. Richards, M.A., D.Sc., F.R.E.S., F.S.B.E., 

and A. H. Hamm, A.L.S., F.R.E.S., F.S.B.E. 

Introduction. 

The Pompilidae is a very distinct family of Aculeate Hymenop- 
tera, not closely allied to any other group of solitary wasps. 
Though in many ways their habits are analogous to those of 
the Sphecoids, they are not at all allied to that group. Morpho¬ 
logically they do not appear to be close to any existing family, 
though they may perhaps have sprung from the ancestors of 
the Tiphiid-Scoliid stock. 

The family is a very large one, of world-wide distribution ; 
the British fauna (thirty-nine species) is but a small sample of 
the European members of the group, which, like so many other 
Hymenopterous families, is best developed in warmer climates. 
Nevertheless, we have representatives of nearly all the chief 
sub-families, so that a survey of the British species gives a 
good idea of the diversity of habits within the family. 

Comparatively few observations on the biology of the Pom¬ 
pilidae have been published in this country, and we have had to 
rely largely on the accounts of Continental authors, especially 
Adlerz and Ferton. The following works give a general account 
of the biology of the Pompilidae of particular regions :—Adlerz 
(1916), Ferton (1923: Ch. I), Berland (1925 a), Haupt (1927: 
309-355), E. T. Nielsen (1932), Minkiewicz (1934). Most of the 
new records in the present paper are due to the observations of 
one author (A.H.H.), and the specimens concerned have been 
deposited in the Hope Collection, University Museum, Oxford. 
In the identification of prey, we have been given much kind 
help by Dr. A. R. Jackson (A.R.J.) and Dr. W. S. Bristowe 
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(W.S.B.). Dr. Bristowe has also given further valuable assist¬ 
ance in checking the names of spiders in the published records 
and also in providing some new records. Observations on prey 
have also been sent us by Messrs. J. A. Freeman, P. Freeman, 
H. M. Hallett and G. M. Spooner. 

General Biology. 

The type of Pompilid most familiar in Europe (sub-fam. 
Pompilinae) has a well-defined rhythm in reproduction and nest¬ 
ing. The wasps appear in early summer, the males a little 
earlier than the females. Some species (e.g. Priocnemis) are 
often found in flowers (especially Umbelliferae), while others 
(e.g. the common Pompilus trivialis Dahlb.) are rarely found on 
flowers. After mating, the females start hunting spiders, it 
being a characteristic distinction from the Sphecoids that prey 
is obtained before the nest is constructed. An exception to this 
rule is Pseudagenici (and many exotic genera), which builds 
mud-cells. After catching and paralysing a spider, the prey is 
often hidden while a suitable nesting-site is discovered. The 
prey may be perched upon some tuft of vegetation or on a 
small tree, or temporarily buried (P. plumbeus Fab.). Charac¬ 
teristically, the nest is a short burrow in the ground with a 
single terminal cell. After the nest is constructed the spider is 
brought back to it either in one or sometimes in two or more 
journeys. In all cases, the spider is put down at the entrance 
of th'e nest while a final inspection is made. The wasp nearly 
always walks backwards with prey (P. plumbeus Fab. is an 
exception), holding it by means of the mandibles either by the 
spinnerets or by the base of a leg. After the final inspection, 
the wasp turns round inside the burrow, reaches the spider 
which has been left outside and pulls it in backwards. Several 
authors have commented on the skill with which the wasp con¬ 
structs a nest big enough to take the particular prey. After 
oviposition (the egg is usually placed somewhere on the spider’s 
abdomen), the nest is closed by biting and scratching in the 
walls of the gallery and spreading sand over the entrance. 
Several such nests are made in the course of the life of a female ; 
probably ten to twenty, though there are no definite records. 
Many individuals tend to keep to a very restricted locality, often 
a few square yards, for the whole of their nesting. Examples 
of this are mentioned under P. rufus Haupt. (p. 87) and Epi- 

syron rufipes (L.) (p. 102). 
Most species pass the winter as a resting larva or pupa 

inside the cocoon. Such species emerge towards the end of 
June in the following year. A few species, however, mature in 
the autumn and emerge then. These individuals mate, but do 
not nest. In September or October the males die, but the 
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females dig- a deep burrow (up to 30cm. deep) and hibernate. 
Females which hibernate in this way emerge very early in the 
spring-, in early April if the weather is good. This habit is 
shown amongst British species by Anoplius fuscus (L.), Prio- 

cnemis perturbator (Harris), P. coriaceus (D'ahlb.), P. propinquus 

(Lep.) (probably, judging by a capture in April at Pont-du-Gard, 
Gard, France, O.W.R.) and Deuteragenia intermedia (D'ahlb.) 
(possibly other Deuteragenia spp.). There is no positive record 
that any British species has more than one complete generation 
a year. In some cases (e.g. Pseudagenia carbonaria (Scop.), 
Pompilus plumbeus Fab.) there is a suggestion that there may 
be two generations. On the other hand, Adlerz, in Episyron 

rufipes (L.) (p. 102), found that the females might live a long¬ 
time, so that a prolonged period during which captures can be 
made does not necessarily prove the existence of more than one 
generation. 

The prey of Pompilids is usually said to consist of spiders, 
in all regions where the family occurs; there are, however, two 
puzzling exceptions. Shelford (quoted in Longstaff, G.B., 1912, 
Butterfly Hunting in Many Lands, London) doubtfully recorded 
that Pseudagenia blanda (Guer.), in Borneo, preyed on crickets. 
In India, P. blanda preys on spiders. The second observation 
was by Professor G. D. H. Carpenter (1926, in Poulton, E. B., 
Proc. Ent. Soc. Lond., 1 : 39), who saw a Pompilus sp. in 
Uganda with a cockroach. The Pompilus was examined by Dr. 
R. C. L. Perkins, who reported that it was not an aberrant 
member of the genus. Apart from these records, which may 
perhaps be capable of some special explanation, the prey is 
always a species of spider in all cases recorded. As a general 
rule there is not much specificity in the selection of prey. Many 
species capture spiders of widely different families. There is a 
certain tendency to specialise either on web-weavers (e.g. Epi¬ 

syron rufipes (L.)) or on errant spiders (e.g. Anoplius fuscus 

(L.)), but even in such species prey of a different type is some¬ 
times taken (e.g. C'ryptocheilus affinis (Van der Lind.), p. 65). 
There are also certain species which tend to specialise on one 
species of spider (e.g. Deuteragenia hircana (Fab.) on Segestria 

senoculata (L.)), but there appear to be very few cases of the 
extreme specialisation found in some Sphecoids (e.g. Crabro 

scutellatus (Schev.)). There is some evidence that the cribellate 
spiders, such as Dictynidae, Eresidae and Zoropsidae, which 
comb out their threads with spines on their hind legs, make a 
snare which is particularly difficult for Pompilids and Ichneu- 
monids to negotiate. This is suggested by Berland (1933 : 209) 
and is also the experience of Dr. W. S. Bristowe, and may 
account for the relatively few occasions on which spiders of 
these families are recorded as prey. Pompilids apparently always 
store a single spider in each cell, whereas most Sphecoids store 
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more than one prey per cell. This character of Pompilids must 
almost certainly be regarded as a primitive one. As a result, 
Pompilids have to handle a paralysed spider which is relatively 
very large. There are many accounts of the difficulties in trans¬ 
port to which this gives rise. 

Although the vast majority of Pompilids make a simple nest 
in the ground, there is in fact an interesting development of the 
building faculty within the group. One subfamily, the Homo- 
notinae (also the S. American Notocyphinae), do not make any 
nest at all, behaving in fact in a way closely similar- to the 
Scoliids. They seek out their spider in its own haunts, sting it 
and oviposit on it there, and leave it where they find it. Some 
members of the group attack spiders in burrows, so that the 
construction of a nest would seem to be unnecessary. Homo- 

notus (p. 105) stings a spider within a closed cocoon constructed 
for egg-laying. Paraferreola lays an egg on Eresus (Eresidae), 
which continues to live on its web, the Hymenopterous larva 
feeding on it externally in the open, just like a Polysphincta 

(Ichneumonidae). The habits of the British Aporus (p. 104) are 
not known, but from its structure it might be expected to attack 
a subterranean spider. In all the Homonotinae the paralysis of 
the spider is very' light and soon passes off; in only one of the 
European species has the actual stinging of the spider by the 
wasp been witnessed. A long series of species in the Pompilinae 
do not construct nests (at least usually), but hide the spider 
they have paralysed in some ready-made crevice (e.g. Pompilus 

cinctellus Spin., P. spissus Schiodte, black species of Anoplius). 

Whether such habits are ‘ primitive ’ or are derived from the 
normal excavating behaviour is uncertain, but they appear to 
be correlated with the absence of the tarsal comb in the female. 
Most Pompilinae and Pepsinae make the familiar type of nest 
consisting of a short gallery slightly enlarged at the end. Usually 
there is only a single terminal cell, but a few species (Priocnemis 

exaltatus (Fab.), Evagetes dubius (Van der Lind.), Anoplius 

fuscus (L.), A. nigerrimus (Scop.)) sometimes construct two or 
more cells in connection with one gallery. Cryptocheilus (p. 65) 
not only makes more than one adjacent cell, but often builds 
the whole nest in the shelter of a rodent’s burrow. Such develop¬ 
ments are certainly specialisations. Finally, in many species of 
the subfamily Macromerinae elaborate mud-cells are made, as 
beautifully constructed as those of Eumenids or of some 
Sphecoids. These species construct a number of cells side by 
side. In connection with the burrowing habit of Pompilids, 
Carpenter (1930) has pointed out that all species observed have 
been found to beat the sand down with the tip of their abdomen 
when closing their nest. Many Sphecoids invariably use their 
head for this purpose, though the Bembicids behave like the 
Pompilids. 
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The nest-making habit has been lost completely in the para¬ 

sitic species. These include Pompilus eras sic ornis Shuck, (p. 88) 

and its allies in the Pompilinae and the Ceropalinae (p. 106). It 

is probable that the parasitism arose (under some unknown 

stimulus) from the habits of brigandage already developed in 
many industrious species (e.g. Deuteragenia variegata (L.) 

(p. 68), Pompilus plumbeus Fab. (p. 78), Anoplius fuscus (L.) 

(p. 96), A. infuscatus (Van der Lind.) (p. 97), Episyron rufipes 

(L.) (p. 97). Brigandage normally consists in stealing the para¬ 

lysed spider belonging to another individual (usually of the 

same species) while the prey has been temporarily put down 

during excavation. Occasionally the spider may be stolen from 

near the mouth of the nest. P. crassicornis Shuck, (c.f. also 

Deuteragenia variegata (L.) (p. 69)) goes a stage further and 

digs up the spider from a nest which has been closed, while the 

much more highly developed parasitism of Ceropales involves 

laying an egg in the lung-book of the spider during transport. 

The egg is thus carried into the nest by the host ‘ unwillingly.’ 

Most Pompilids tend to eat eggs which they find on spiders 

(this is also the habit of P. crassicornis), so that the insertion 
of the egg into the lung-book is an important protection. In 

this case the destruction of the host larva is due to the special 

instinct of the Ceropales larva (p. 108). 

In hunting for her prey, the female Pompilid seems to rely 

to a considerable extent on chance, that is, she searches care¬ 

fully in tufts of grass, under stones and in other likely places 

but has no special means of detecting hidden spiders, such as 

some Ichneumonids, for instance, appear to possess. The im¬ 

portance of the sense of smell to Pompilids has been the sub¬ 

ject of some controversy. There is considerable evidence (e.g. 
Pseudagenia carbonaria (Scop'.), Pompilus cinctellus Spin.) that 

some species may pass very close to their paralysed spider with¬ 

out finding it. On the other hand, there is a certain amount of 

evidence (Pompilus rufus Haupt, Anoplius fuscus (L.)) that 

scent may play some part in the hunting of spiders and in the 

finding of paralysed prey which have been hidden. It is, of 

course, probable that different species make more use of one or 

other sense. It is also evident that there is considerable varia¬ 

tion in the behaviour of members of a single species, though 

most of the facts are difficult to interpret. In general, it may 

be considered curious what poorly developed perceptive appa¬ 

ratus Pompilids seem to have, considering how highly they are 

endowed in several other respects. All authors, whether they 

stress the importance of scent or of sight in hunting, agree 

that spiders are only perceived at a distance of a few milli¬ 
metres (but see p. 58 for the use of distant landmarks). 

When a spider has been perceived, it is chased out of its 

retreat if it is a species living in a burrow or in a web. Even 
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when its sanctuary is invaded, the spider makes very little 

attempt at resistance. It appears almost a universal rule that 

the spider should attempt to escape by dropping to the ground, 

running away, or hiding. Rabaud (1909) has discussed this 

question and has attempted to find some alternative explana¬ 

tion of this behaviour in the hypothesis of ‘ hereditary fear.’ 

There does not seem, however, to be any known reason why 

the spiders should show so little fight. ‘ Hereditary fear ’ in the 

sense of an insect instinctively recognising an enemy is a well- 

known type of reaction (e.g. bees and Sphecoids in relation to 

Tachinid and Anthomyid parasites), but normally is leads to 

some more effective form of resistance to the enemy. 

The wasp chases the fleeing spider, climbs more or less on 

its back and stings it on its ventral surface. It was originally 

suggested by Fabre that the wasp gives a single carefully 

directed sting to the cephalothoracic ganglion. An account of 

an attack something on these lines is described for Pompilus 

wesmaeli Thoms, (p. 83), but in general it appears extremely 

doubtful whether such careful stinging is either normally prac¬ 

tised or necessary. Rabaud (1909, 1917) has discussed this ques¬ 

tion and in his later paper describes experiments which show 

that penetration of the ganglion is not essential for paralvsa- 

tion. He showed that paralysation ensues just as quickly when 

the sting enters the abdomen near the tail as when it enters the 

cephalothorax. He tried this out with forty spiders of nineteen 

species and on six species of Pompilus ; the spiders ranged from 

very small to nearly as large as the wasp. There must, there¬ 

fore, be a considerable diffusion of the poison within the spider’s 

body. He also found that the poison will paralyse young 

crickets if the sting is made to enter the neck, or caterpillars 

when made to enter the body. As regards the point of entry of 

the sting, Rabaud suggests that there is no special point of 

attack, but that the sting slides over the ventral surface until it 

finds a point of entry. Nevertheless, under natural conditions, 

the spider appears nearly always to be stung near the mouth. 

It is, in fact, extremely difficult to see what a Pompilid is doing 

to a spider, and confident assertions as to the point of entry of 

the sting and of the number of stings given need not be taken 

too seriously. Yet it may be admitted that Fabre’s hypothesis 

of the skilled application of anatomical knowledge to the obtain- 

ment of a carefully determined depth of paralysis has little 

foundation and is certainly untenable for several species. 

There are now extensive data on the effects of the sting on 

the spider. Under normal conditions the exact effects are of 

little importance, since the spider is so confined in the cell that 

it can move very little, and it is destroyed by the wasp grub 

before a long period has elapsed. If, however, the spider is 

taken from the wasp before oviposition it will usually survive a 
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long time. Thus Minkiewicz (p. 65) kept an Agelena labyrin- 

thica (L.) prey of Cryptocheilus affinis (Van der Lind.) alive for 
four months. P. cinctellus Spin. (p. 79) is one of the species 
which paralyse their prey very lightly. The spider may be 
nearly recovered in a few hours. E. Nielsen kept a spider taken 
from P. plumbeus Fab. alive from July 27 to September 2 and 
it probably only died then as a result of insufficient care. Bris- 
towe (p. 95) records complete recovery after seven weeks in one 
out of thirty spiders stung by Anoplius fuscus (L.). The para¬ 
lysis induced by this species is said to be unusually complete. 
It may be noted that in this species and in most of the larger 
species of the family, the sting is very painful to the human 
finger, though the effects soon wear off. 

Certain species, besides stinging their prey, subject them to 
a biting or ‘ malaxation,’ or even cut off some of the legs. 
Such behaviour is best known in species of Deuteragenia (pp. 
67, 69) and Pseudagenia (p. 72), especially the latter. Various 
authors (especially Ferton and Rabaud (1909)) have discussed 
the significance of this behaviour. It has been suggested that 
the removal of the legs makes the spider easier to drag over the 
ground to the nest. On the other hand, sometimes no, or only 
one or two, legs are removed. Moreover, Rabaud points out 
that the amputation is usually performed before the spider has 
been moved, so that the wasp has had no indication that the 
legs are going to give trouble. Malaxation in one form or an¬ 
other is associated with oviposition in many parasitic and aculeate 
Hymenoptera, but the significance of its special development in 
Pseudagenia is not clear. 

The paralysed prey is held by the wasp in its mandibles. 
Usually the tip of the abdomen, especially the spinnerets, are 
seized and the wasp walks backwards. A few species (e.g. P. 
plumb eus Fab. (p. 75)) grip the spider by the base of the leg, 
and that species is also exceptional in usually walking forwards, 
not backwards. In Episyron rufipes (L.) there appears to be 
considerable variation in the method of dealing with the prey 
(p. 101). The Pompilids have provided moderately good material 
for the study of insect behaviour. These are not, of course, 
good material for experiments under controlled conditions, but 
a number of interesting experiments have been made in the 
field. The part of the life-history most susceptible to study is 
the return to the nest with prey ; observations of and experi¬ 
mental modifications in the normal routine throw light on the 
sensory equipment of the species. 

All species have a considerable faculty for memorising their 
surroundings (little purpose would be served by expressing the 
facts less anthropomorphically), sometimes by means of a special 
locality study. A particularly good example of this is described 
under Episyron rufipes (L.), where the female flew round the 
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n'fest in ever increasing circles, examining the site from different 
view-points. Nevertheless, such elaborate studies are not always 
necessary. The paralysed spider may be hidden in the vegeta¬ 
tion, or on a small tree (E. rufipes (L.)) or buried in the sand 
(Pompilus plumbeus Fab.) while the wasp goes off to find a 
nesting-site, often some yards away. The spider is visited a 
number of times during excavation, and the wasp has to be 
able to find both its prey and the nest again. Frequently the 
wasp has no difficulty at all in this task, though there is a good 
deal of variation in the abilities of different species and indi¬ 
viduals. Some specimens seem to be relatively poor pathfinders 
(e.g. P. cinctellus Spin., p. 79). Experiments by Adlerz and 
Maneval (Priocnemis exaltatus (Fab.), p. 62 ; Pompilus rufus 

Haupt, p. 86; Anoplius fuscus (L.), p. 94) show that landmarks 
of various sizes are used by the wasp. Sometimes it is perhaps 
mere surface irregularities, sometimes a tuft of grass or a small 
tree; in one case, Maneval suggests that P. rujus was using a 
ruined house eighty metres away as a signpost. By temporarily 
moving a landmark the wasp can be put at a loss till it is re¬ 
placed. In one case Adlerz suggests that the red colour of a 
plant was memorised, for the wasp examined several other red 
plants before it found the right one. At very close quarters, 
scent is probably also of some importance ; Maneval notes that 
a wasp was completely nonplussed by a paralysed spider which 
had been put for a short period in a killing bottle. All such 
experiments must be performed under more or less uncontrolled 
conditions, and this doubtless in part explains apparent varia¬ 
bility of behaviour. An interesting point which has some im¬ 
portance in the handling of prey is the appreciation by the wasp 
of the effects of gravity. In P. rufus (p. 85) it has been shown 
that the wasp seeks first for a fallen spider at a point perpen¬ 
dicularly below its original position. 

Another experiment which tests the critical ability of a Pom- 
pilid is to substitute another spider (in most experiments a 
paralysed one taken from another individual) for the proper 
prey. A long account of such experiments is given under Ano¬ 

plius fuscus (L.) (p. 92) and further data on A. infuscatus (Van 
der Lind.) (p. 97). It is stated that the wasp will not usually 
accept a substitute which is very different from her own prey. 
Moreover, if she does accept it, she may accept it at once or 
may sting it again, showing that she recognises that some 
change has occurred. There is a suggestion that this variation 
is partly connected with the depth of paralysis in the substitute, 
but there appears to be much individual variation as well. 
Picard notes that A. fuscus will not accept spiders which have 
been killed by crushing with forceps. The somewhat more arti¬ 
ficial experiment of offering a spider to a wasp which has just 
oviposited and is closing her nest produces equally variable 
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results. Sometimes the spider is ignored or merely used as 
part of the material for closing the nest; at others, a new cell 
is made and the new spider is buried and oviposited on. Pos¬ 
sibly the condition of the wasp’s ovaries may partly determine 
her behaviour in this respect. 

It will be gathered from the preceding account that the Pom- 
pilids might be used to illustrate both fixity and the modifiability 
of instinct. The general impression is one of very considerable 
stability of behaviour, even when observations made in widely 
separated parts of Europe are collated. The standard example 
of the fixity of instinct is the performance of the final stages of 
nesting after experimental interference has made them useless. 
Thus both Pompilus rufus Haupt (p. 86) and Anoplius fuscus 

(L.) (p. 93) have been recorded to close their nest after the 
spider which it contained has been taken out and laid down 
beside the entrance. Modifiability consists either in natural 
variation, such as the adjustment of the method of the return to 
the nest of Pompilus cinctellus Spin, and Episyron rufipes (L.) 
to the size of the prey, or in natural but abnormal behaviour 
such as the laying of the egg on the cell-wall in E. rufipes (L.) 
(p. 102), or, finally, abnormal behaviour due to experimental 
interference, such as seizing parts other than the spinnerets 
when these have been removed, or making a new cell when a 
paralysed spider is offered during the closing of a nest. It may 
perhaps be said that the normal behaviour gives the impression 
of a chain of reflexes, each one of which releases the next, but 
that there is sufficient evidence of variability and modifiability 
in detail to make this an incomplete explanation. The data as 
to locality studies with the very varying skill which different 
individuals show in finding their nests and prey are particularly 
difficult to fit into a concise scheme. 

It is of some interest to consider how far the different types 
of behaviour which have been described are associated with 
differences in structure, how far, that is, a classification based 
on behaviour would agree with one (the conventional one) based 
on structure. The Pompilidae is not the best family in which to 
investigate this question, since the habits are much more uni¬ 
form than in, say, the Sphecoids. It has already been noted 
that the Homonotinae seem to behave more like Ichneumonids 
than like other Aculeates: the prey recovers from its paralysis 
and is ultimately killed by the wasp-larva and it is not stored 
in a nest. The Ceropalinae are all parasitic. All builders of 
mud-nests belong to the Macromerinae, though the reverse is 
not true. The species of Deuteragenia which have a peculiar 
tuft of bristles on the maxilla use it for collecting spider’s web, 
which is employed in closing the nest; but such bristles occur 
in numbers of genera (e.g. in South Africa) of which the beha¬ 
viour has not been observed. When the differences within the 
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subfamilies are examined, however, the agreement between the 
two systems is less close. Thus Pompilus spissus Schiodte and 
the black-bodied species of Anoplins agree in making their nests 
in any convenient cavity. Most of the species of Pompilus agree 
quite closely with A. fuscus (L.) and A. infuscatus (Van der 
Lind.) in their nests. The habit of associating- more than one 
cell with a single gallery seems to occur sporadically in a num¬ 
ber of species and is not constant in all of them. It would be 
easier to generalise if the habits of more species were known 
and if the taxonomy of non-European species was less confused. 
Thus two species, at least, allied to Pompilus crassicornis 

Shuck, are known to be parasitic on other Pompilids ; there is 
no information as to the biology of a number of rare species of 
this group, which some authors have considered generically dis¬ 
tinct, though it is certainly close to Pompilus. 

Amongst the predatory enemies of Pompilids, the only ones 
observed to be important are the ants, whose activities are 
described in connection with a number of species. They are 
chiefly important as thieves of paralysed spiders awaiting inter¬ 
ment in the nest; they are almost equally troublesome to 
Sphecoids. 

A number of insect parasites are recorded in the account of 
individual Pompilids. The following records are not associated 
with identified hosts. Lundbeck (1927: 224-5) states that Metopia 

leucocephala (Fall.) has been bred in Denmark from Pompilus 

sp. Schiner (1862 : 637) states that Dahlbom caught Cliorto- 

phila albula (Fall.) [Anthomyia arenosa Zett.] attending Pom¬ 

pilus nests. We have not been able to trace where Dahlbom 
published this observation, which is requoted by Karl (1928 : 
162). Seguy (1923: 120) found C. albula (Fall.) at Bouray, 
France, at the entrance of a Hymenopterous burrow in sand. 

It is unfortunate that the specific identifications of females 
of a number of species of Pompilids is £till very difficult, for it 
is in this sex that most of the more interesting behaviour is 
observed. As a general rule, observations in literature have 
been recorded under the specific name (or a synonym of it) used 
when the observation was published. Cases of special uncer¬ 
tainty are indicated, and in a few records a probable correction 
of the specific identification has been suggested. As a rule the 
names of spiders, etc., have been modernised, but in this case 
the name used in the original publication is added in square 
brackets. 

Biology of Individual Species. 

PRIOCNEMIS Schiodte. 

Not very much is known of the nesting-habits of the species 
of this genus, perhaps because many of them tend to nest in 
more sheltered places than do other Pompilids. The absence of 
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a fore tarsal comb in the female may be one reason why the 
species does not often nest in exposed sandy places. Adlerz 
records that P. exaltatus (Fab.) makes a nest of more than one 
cell, but it is not known whether this is usual in the genus. 
Most of the commoner species (except perhaps P. minor) are 
often found on umbels such as Daucus and Heracleum, 

1. P. perturb at or (Harris). 

P. fuscus auctt. nec (L.). 

The synonymy of this species is discussed by Richards 
(1934). Its distribution is not yet clear owing to confusion with 
the next species*; it is apparently widespread up to Inverness, 
being found on heavier soils than many other species. This is 
one of the Pompilids of which the fertilised female hibernates 
and appears very early in the spring. The males, the offspring 
of these females, do not emerge till later in the summer. It is 
not clear whether there is one or two complete generations in 
the year; perhaps only one. The only other biological informa¬ 
tion concerns the nature of the prey, of which the following 
have been recorded :— 

Brischke (1888 : 97). Prussia, Pelonken, 15 May, Trochosa 

[Lycosa] terricola Thor. 

Fahringer (1922 : 174). Asia Minor, Nemesia sp. (Cte.ni- 

zidae). 

Berland (1928 : 183). France, Lardy, Drassodes pubescens 

(Thor.), .9 - 

The following are new records:—Berks, Cothill, 6 May, 
1933, Trochosa terricola Thor., $ (det. W.S.B.) (A.H.H.) ; 
Berks, Hen Wood, 26 May, 1903,, Tarentula, probably carinata 

(Ok), $ (det. F. P. Smith) (A.H.H.); E. Inverness, 22 June, 
1905, Drassodes lapidosus (Walck), 9 (det. F. P. Smith) (j. W. 
Yerbury); Middlesex, Northwood, 16 May, 1921, det. as 
Drassus, probably sericeus Sund. = Scotophaeus blackwalli 

(Thor.) (E. E. Austen) (record in Brit. Mus. coll.). 
The prey thus belongs to the families Lycosidae, Drassidae 

and Ctenizidae. 

2. P. coriaceus Dahlbom. 

This species was first recorded as British by Richards (1934), 
having previously been confused with P. perturbator. It is 
known from the southern half of England. It has the same 
habits as that species as regards hibernation, but the prey has 
not been recorded. It seems to be considerably less common 
and more local. 

* Mr. G. M. Spooner has recently discovered that there is a third British 
species in the group. 
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3. P. minor (Zetterstedt). 

P. parvulus Dahlbom. 

This species is found in sandy places from the latter half of 
July to early October in England and Scotland. Adlerz (1903 : 
35) (also quoted in Haupt, 1927: 319,) found it nesting in sand, 
the shallow burrow being only 17 mm. deep. An immature 
Lycosa sp. was found as prey on 9 Aug. 

The following are new records of prey:—Hants, N., Pamber, 
20 Aug., 1904, Lycosa sp. imm. (det F. P. Smith) (A.H.H.) ; 
Surrey, Oxshott, 12 Aug., 1920, and 14 Aug., 1920, Tarentula, 

probably accentuata (Latr.) imm. and Trochosa sp. imm. (det. 
A.R.J.) (A.H.H.); Bisley, 16 Sept., 1933, Xysticus, probably 
viaticus (L.), 9 (det. A.R.J.) (J. A. Freeman); Cobham, Eao- 

phrys frontalis (Walck.) (det. W.S.B.) (E. B. Nevinson) ; 
Oxshott, 12 July, 1933, ‘very young spider’ (det. A.R.J.) 
(O.'W.R.); Dorset, Winfrith, 26 Aug., 1935, Lycosidae sp. 
imm. (det. A.R.J.) (G. M. Spooner) ; England, Lycosa sp. and 
Tarentula sp. (det. W.S.B.) (E. B. Nevinson). 

The prey consist, therefore, mainly of Lycosids, with one 
Thomisid and one Salticid (also wandering spiders). Possibly 
a wider range of prey may be expected. 

4. P. ex attains (Fab.). 

This is one of the commonest species of the genus in many 
parts of England, and is known as far north as Ayrshire and 
from Ireland. Only a few observations have been made on its 
nesting habits. Adlerz (1903 : 36; 1912 : 13), in Sweden, found 
it nesting on 9 August. The female was seen walking back¬ 
wards with her prey, wThich was held by the base of one of the 
legs. When the spider was interred, the wasp did not reappear 
for half an hour. The nest was excavated and it was found that 
the wasp was closing a lateral cell; two other previously closed 
cells were already stored. The prey were all Ciniflo fenestralis 

Strom, Dictynnidae, each with an egg on the side of the base 
of the abdomen. Maneval (1928 : 31) saw a female at Chene- 
reilles, Haute-Loire, 23 July, carrying a very young Lycosa sp. 
He describes the return to the nest, which seemed to be guided 
by landmarks, such as various lumps of earth. The wasp never 
flew on the return journey. Adlerz (1902: 5) found Ceropales 

maculata (Fab.) (q.v.) associated with this species in Sweden. 
Poulton (1911) recorded the Coreid bug, Alydus calcaratus (L.), 
associating with this wasp in the New Forest (see Anoplius 

fuscus (L.), p. 96). 
The following additional prey have been recorded :—Adlerz 

(1903: 36)> Sweden, chiefly Lycosidae, occasionally Salticidae ; 
(1900c 197), Salticus sp. Fahringer (1922 : 174), near Vienna, 
Dolomedes fimbriata (L.) (Pisauridae). Minkiewicz (1934 : 58), 

Poland, Aug., Arctosa perita (Latr.), rf imm. 
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The following are new records of prey :—Oxford, Lye Hill, 
17 Aug'., 1907, Trochosa, probably terricola Thor. imm. (det. 
W.S.B.) (A.H.H.), Goring, 21 July, 1934, Trochosa terricola 

Thor. imm. (det. W.S.B.) (O.W.R.) ; England, Tarentula sp. 
(det. W.S.B.) (E. B. Nevinson). 

The prey thus consists of wandering spiders of the families 

Lycosidae, Pisauridae and Salticidae, 

5. Priocnemis femoralis Dahlbom. 

P. notatulus E. Saunders. 

This wasp is rarer than the previous species, to which it is 
allied, and is found in more sandy places. It is found in the 
southern half of England and in S. Ireland. Stelfox (1927: 316) 
states that in Ireland it nests in July on river-banks and similar 
places in woods and glens, that it is only active for two or three 
weeks in the year and that it keeps strictly to the ground 
amongst plants, so that it is difficult to catch. Haupt (1927 : 
320) notes that all the Priocnemis species with an apical clear 
wing-spot are rarely seen hunting or burrowing because these 
activities are performed under the shelter of plants. Adlerz 
(1910: 32), in Sweden, records Evarcha marcgravii (Scop.) 
[Ergane arcuata (Cl.)] as prey and Minkiewicz (1934 : 58), in 
Poland, records Trochosa terricola Thor., 9 imm' 

The following are new records of prey: —Surrey, Oxshott, 
14 Aug., 1920, Trochosa sp., (det. A.R.J.) (A.H.H.); Co. 
Wicklow, Clare, 5 July, 1926, Lycosa pullata (Ol.) (A. W. 
Stelfox). 

The prey are thus wandering spiders of the families Lyco¬ 

sidae and Salticidae. 

6. Priocnemis obtusiventris Schiodte. 

This is a not very common species in the southern half of 
England. 

Apparently there are no records of the nesting-habits of this 
species, though Ferton (1897) records Meta reticulata (L.). 
[segmentata (Cl.)] and Trochosa [Lycosa] ruricola (Deg.) as 
prey at Chateau-Thierry. It is curious that both an Argiopid 
and a wandering spider should be captured. 

In England, the species is sometimes found on the flowers 
of Daucus carota. It occurs in grassy places or sometimes on 
tree-trunks, not necessarily on sandy soil. It is easily con¬ 
founded with some varieties of the recently established species, 
P. gracilis Haupt. 

7-10. P. pusillus Schiodte and allies. 

The published observations on P. pusillus are almost cer¬ 
tainly partly referable to its recently distinguished allies, P. 
cordivalvatus Haupt, P. gracilis Haupt and P. schiodtei Haupt. 
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The separation of the females of these species is still a matter 
of great difficulty, the most helpful key being that published by 
Spooner (1932). In this country P. pusillus is by far the com¬ 
monest and most widespread species. It is known as far north 
as Yorkshire. P. gracilis appears to be widespread in the south 
and sometimes locally common. P. schiodtei appears to be an 
inland species, often occurring in wooded places, usually on 
sand (Greensand), from the Midlands southwards. P. cordi- 

vahjatus is still very little known, being recorded from S. Hants. 
The following observations, except the last, refer to the 

aggregate species P. pusillus. Ferton (1897 : 123) states that 
the wasp is common in Provence and only digs its burrows 
when obliged, usually employing ready-made cavities. It attacks 
diverse spiders, such as Pterotricha [Pythonissa] exornata 

(L.K.) (Drassidae) and Evarcha [Hasarius] jucunda (Luc.) 
(Salticidae). On one occasion, near Marseilles, 9 Oct., a female 
was seen to bite the abdomen of a spider and lap up its juices, 
finally leaving it dead. Evidently, in this case, it had hunted 
for its own food, not for a nest. Nielsen (1932 : 42), in Den¬ 
mark, saw a female enter a burrow in a slope. When she came 
out a plaster cast was made of the burrow, and this is figured. 
It shows a complex tunnel, evidently the work of some other 
insect, the Priocnemis making a small chamber leading out of 
it. The prey was a young spider (? Lycosa) with an egg on its 
abdomen. Minkiewicz (1934: 58), in Poland, Aug., also records 
Lycosid prey, viz. Xerolycosa miniata (L.K.). 

The following records refer to the segregate species, P. 

pusillus. Butterfield and Fordham (1930 : 363), in Yorkshire, 
record Clubiona sp. as prey and (1933) record that A. E. Bradley 
found it with ‘ small, elongated, flesh-coloured spiders.’ 

The following are new records of prey for P. pusillus 

Schiodte:—S. Devon, Budleigh Salterton, Aug., 1904, Clubiona 

sp., $ (det. F. P. Smith) (H. H. Banks); E. Kent, Chilham, 
on chalk bank, 14 Aug., 1935, Drassodes lapidosus (Walck.) 
imm. (det. W.S.B.) (O.W.R.). The following is a new record 
for P. schiodtei Haupt:—Hereford, Hope Mansel, 1 Aug., 
1938, Clubiona neglecta Camb., 9 (det. A.R.J.) (H. M. Hallett). 

The prey are thus wandering spiders of the families Dras¬ 

sidae, Clubionidae, Salticidae and Lycosidae. Whether the 
segregate species really preys on more than the first two families 
of spiders the future can alone determine. 

11. Priocnemis propinquus (Lep.). 

Morice (1901) recorded two females captured in the New 
Forest by Miss Chawner in Aug., 1893, and Aug., 1899. He 
was somewhat uncertain of the identifications, but a specimen 
(kindly lent by Prof. G. D. H. Carpenter) in the Morice collec¬ 
tion at Oxford, bearing the label ‘ Lyndhurst, 9/93, Miss 
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Chawner,’ is clearly correctly identified. Berland (1925 a: 241) 
notes that the species exactly resembles those of Deuteragenia 

[Agenia], but can be distinguished in the female by the serrate 
hind tibiae. 

Ferton (1897 : 121), under the name P. pogonioides Costa, 
records that the species is not rare in Provence. It either digs 
its own burrow or uses holes which it finds ready made. At 
Marseilles, 22 April, it preyed on Tarentula [Lycosa] albo- 

fasciatci (Brulle). Bernard (1935: 57) records Drassodes sp. 
(Drassidae) as prey at Frejus, Var. 

12. Cryptocheilus ciffinis (Van der Lind.). 

This species is not very common in England. 
The most complete observations on this species are those of 

Minkiewicz (1934: 55) in Poland. He found it nesting in July 
and August in the burrows of small mammals, especially moles. 
These burrows constitute a common entrance or ‘ hall ’ for the 
actual cells, which are excavated in it, near one another. The 
hall is also used by the female for shelter during bad weather 
and at night, and captured prey are kept in it while the actual 
cell is being excavated. The species is very strongly attached 
to its nest and cannot be driven away by being shut out of it 
for several hours, by being shut up in it for twenty-four hours, 
or by being repeatedly driven away. The female also holds on 
very obstinately to prey which she is transporting and returns 
to it if it is removed from her. In these observations, the prey 
was always large females of Agelena Icibyrinthica (L.), which 
were deeply paralysed. A spider taken from the wasp and kept 
in a corked glass tube lived for four months. After eight days 
the extremities recovered; in sixteen days some strong silk was 
spun on to the cork and the spider hung on to it with one set 
of claws. After some further time, the spider could stand upright 
and could stop itself from being turned over. However, it never 
moved spontaneously, and gradually its volume decreased and 
in four months it died. A very similar account of the nesting- 
habits is given by Maneval (1936) from observations in Central 
France. He also describes the larva. 

Ferton (1891 : 284) once observed this wasp in the forest of 
Fontainebleau vigorously hunting in a tuft of grass. Suddenly 
her activity ceased and a spider was seen to crawl slowly to 
the top of a grass-stem and finally to the top of the tuft. The 
wasp followed it slowly at some distance, occasionally touching 
it with the tips of her antennae. The spider let herself fall to 
the ground and folded up her legs, lying immobile while the 
wasp approached calmly, deliberating and ministering the 
sting, twice in succession. This may be regarded as a prac¬ 
tical failure of the death-feigning reflex. At Studland, Dorset, 
23 July, 1938, a female was seen (O.W.R.) to enter the funnel 
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of an Agelena labyrinthica (L.), 9 (det. W.S.B.) and drive the 
spider out. The wasp then chased it back into the funnel and 
both were caught before the spider had been stung. 

The following are further records of prey:— Smith (1849) 
states that it preys on ‘ a large species of black spider ’ [? Ciniflo 

O.W.R.]. Kohl (1880: 238), at Pians, Tyrol, 15 July, nesting 
in old walls, prey Ciniflo [Amaurobius] claustrarius (Hahn) and 
C. [A.] jugorum L.K. Bristowe (1928: 10), in England, records 
Trochosa ruricola (D'eg.), Drassodes lapidosus (Walck.) and 
Agelena labyrinthica (L.). Grandi (1929: 315), at Trascinara, 
Italy, 25 July, found Ciniflo [Amaurobius] ferox (Walck.) 9 
as prey; it was well paralysed and stayed in this condition for 
four days. Crevecoeur (1927), in a short note, records that un¬ 
identified prey remained alive but paralysed for at least two 
days. Maneval (1936) records Drassodes lapidosus (Walck.) as 
prey and Bernard (1935) Drassodes sp. at Frejus, Var. 

The following are new records of prey : — S. Devon, Bovey 
Tracey, 12 Aug., 1902, Tegenaria silvestris L.K., 9 (det. F. P. 
Smith) (A.H.H.); Dorset, Studland, 4 Aug., 1937, Agelena 

labyrinthica (L.), 9 (det. A.R.J.) (G. M. Spooner). 
The prey thus belong to the families Agelenidae, Dicty- 

nidae, Drassieae and Lycosidae, apparently especially the two 
former. The Agelenidae and Dictynidae make a snare, but 
the others are hunting spiders. 

13. Calicurgus hyalinatus (Fab.). 

C. hyalinatus (Fab.) is an uncommon species, but wide¬ 
spread from Merioneth, Hereford and Lincoln southwards. 

Ferton (1897: 122) makes the following remarks with regard 
to this species. In almost all Pompilid nests, the axis of the 
cell is horizontal, and the prey is placed in it in its natural 
position, with the ventral side next the floor of the cell. Experi¬ 
ments in which spiders paralysed by Pompilids were placed on 
their backs showed that that position is unfavourable to pro¬ 
longation to life (but cf. p. 102). Calicurgus [Priocnemis] hya¬ 

linatus hunts Meta reticulata (L.) [segme?itata (Cl.)], which 
lives on inclined or vertical webs ; the cells of the wasp’s nest 
are also vertical, the spider being placed in it in its accustomed 
position. One nest only was observed, at Chateau-Thierry, 
15 Sept., 1891. The wasp was digging with its mandibles an 
almost vertical hole in the footpath. It was 2-3 cm. deep and at 
the bottom was an ellipsoidal cell with the long axis vertical 
and with its walls carefully smoothed. The spider was carried 
to the nest in the manner of Pompilus pulcher Fab. (cf. p. 74) ; 
the wasp, holding its prey in its mandibles at the junction of 
the thorax and abdomen, carried walking forwards, and not 
backwards like most Pompilids. The wasp is also one of the 
unusual fossors which have given up the habit of dropping their 
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prey at the moment of dragging- it into the nest to make a last 
inspection of the cell. The spider was installed in the cell ver¬ 
tically and the egg was laid on the right side of the base of the 
abdomen; the wasp then filled in the burrow with lumps of 
earth which were broken from the walls with the mandibles. 
The prey, Meta reticulata (L.) [segmentata (Cl.)], was removed 
and it stayed several days motionless, recovering slowly ; the 
mouth-parts especially seemed paralysed, and it was not until 
the twenty-third day after stinging that it began again to use 
them. On the twenty-fifth day it had entirely recovered. 

Bouwman (1917) found the species nesting in August in 
Holland. The nest was a shallow burrow, 2 cm. deep, in sand. 
The prey was always Aranea [Epeira], especially A. diadema L., 
but also A. [E.~\ alsine (Walck.). 

Minkiewicz (1934: 57-8), in Poland, records the prey during 
June—September. The prey consisted entirely of Aranea spp., 
e.g. A. diadema L., 3 young $ 9 , A. cucurbitina L., 9 > A. sp., 
1 young, 1 o* young. 

The wasp is local and uncommon in England, and its habits 
have not been observed here. It should be noted that, in spite 
of Ferton’s suggestion that the prey are placed in a position 
specially adapted to their survival, other Pompilids (e.g. Epi- 
syron rufipes (L.)) which prey on Aranea spp. take no such 
precautions. 

DEUTERAGENIA Sustera (Agenia Schiodte). 

The wasps of this genus do not make a real nest but use a 
ready-made cavity, either in an old wall or in old beetle-burrows 
in wood. The remarkable tuft of bristles on the maxilla are 
used for collecting spiders’ webs, with which the nest is closed. 
The species have been considerably confused in the past and 
still, perhaps, require further study. They have recently been 
revised by Haupt (1927). 

14. D. hircana (Fab.). 

This is not a common species, but is recorded from Inver¬ 
ness southwards. Many of the records require confirmation. 

Schenck (1861 : 146) records that this species nests in old 
trees, and Schimitschek (1929: 325) records that it sometimes 
uses the old burrows of the Longicorn, Tetropium fuscum Fab. 
In these it stores up spiders of which it often malaxates the 
ventral side, sucking up some of the juices. Adlerz (1912 : 23) 
observed the species in Sweden, where he found it commonly in 
Oland hunting on the stone walls of barns. One prey taken 
from a wasp on 14 July was identified as Segestria senoculata 
(L.). It was carried, as in Deuteragenia variegata (L.), with the 
spinning-glands in the wasp’s mouth, the spider hanging down. 
On another occasion, holes of some beetle-grub, almost cer- 
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tainly Cerambyx cerdo L., were found numerously in an old 
oak tree. Several D. hircana were running- about on the sunny 
side of the trunk. Some entered the burrows, hunting for 
spiders, but quickly came out again. One was seen with a spider, 
which it carried up the trunk. Presumably it intended to dis¬ 
appear into one of the burrows, where it would have been 
inaccessible, so it was captured and was again found to have 
captured a Segestria senoculata (L.). The wasps on several 
occasions had the habit of flying out from walls, etc., with a 
curious zigzag flight and settling on the observer. 

An observation by Giraud (1866: 467) is referred by him to 
the present species, but in view of certain discrepancies between 
his account and the observations of other observers a certain 
doubt may be felt as to the identity of his specimens. He found 
a nest at Fontainebleau, 5 June, in what was probably an old 
Odynerus nest in a bramble-stem. There were found fresh 
Salticus (Salticidae) separated by a certain distance, but only 
by very imperfect barriers. Each spider had a young larva 
attached to the sides of the anterior part of the abdomen. By 
20 June the cocoons had been spun. They were brown, elongate- 
oval, not completely filling the tunnel and attached to it by a 
few brown threads. They emerged on 6 July of the same year. 

The following is a new record of prey: — S. Hants, New 
Forest Tileworks, 29 August, 1907, Segestria senoculata (L.), 
9, young [Dysderidae] (det. W.S.B.) (G. Arnold); S. Essex, 
Brentwood, 17 July, 1937, S. senoculata (L.), 9 > young (det. 
W.S.B.) (P. Freeman, who saw another wasp with probably 
the same prey on that day). 

15. D.variegata (L.). 

This wasp is recorded from the whole of the British Isles, 
but is nowhere common. 

Dahlbom (1843: 88) states that the species is not rare in 
Scandinavia on dry, worm-eaten trees, sometimes on living 
ones. The females were seen collecting sand-particles and 
taking them into a hole in a dry pine-root, presumably building 
her nest. Schenck (1861 : 146) states that it nests in old walls 
and Butterfield and Fordham (1930 : 367) state that in York¬ 
shire it nested in an old oak-stump. Ferton (1891 : 290 ; 1897 : 
105 and 125) found it nesting in various parts of France and 
Corsica, in all sorts of cavities, including snails, holes in the 
ground, etc. One cavity may contain several cells, and in each 
cell is a spider lying on its back with the egg placed diagonally 
across the anterior part of the venter of the abdomen. The 
cells are closed with a thick barrier of carefully chosen grains 
of quartz or lime, each of the size of a pin’s head. The entrance 
to the nest is closed with a sort of felt made of old spiders’ 
web. The bits of web are brought one by one and are inter- 
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laced so as to form a sort of fabric. The prey is stung between 
the mouth and the first pair of legs, which remain paralysed 
after the hinder legs have partially recovered. The prey is 
dragged in by its spinnerets. If it catches on an obstacle when 
being dragged in the wasp often pulls in one direction, then 
begins pulling in the other to disengage it. (The account given 
by Ferton in 1891 is a little different, but it is possible that 
there was some misidentification, as the species of the genus 
are difficult to separate.) The prey at Marseilles were Xysticus 

sabulosus Hahn and Thomisus albus (Gmel.) [onustus Walck.]. 
Adlerz (1903 : 37 ; 1916: 275), in Sweden, saw a female on 

23 August with a Thomisid spider, which was gripped by the 
spinnerets and held in front of her. The spider was brought to 
an open hole in the mortar of a house-wall. The hole was closed 
with sand-grains, lumps of mud and plant-fragments, mixed 
with spiders’ web. The latter was collected by the aid of the 
bunch of bristles on the maxillae. On 24 August a female was 
excavating a hole in the mud of a stone wall. Particles were 
pulled out with the mandibles and the legs were not used at all. 
The excavation seemed to go very quickly, and it was found 
she was opening up a newly-made Deuteragenia nest. The first 
spider she uncovered had a young wasp larva on it and she 
rejected it. The second bore an egg on its abdomen, and the 
wasp twice kneaded the spider with her mandibles on the ven¬ 
tral side, between the third and fourth pair of legs. No trace 
of this treatment, which perhaps corresponds to the malaxation 
of Ammophila, etc., was visible afterwards. Similar behaviour 
has been seen in Pompilus r,ufus Haupt [jumipennis]. Adlerz 
states that the prey was always Thomisids, especially Xysticus 

viaticus (L.) [cristatus (Cl.)]. Giraud (1866: 497) states that 
D. variegata has been found preying on Thomisus. 

The following are new records of prey:—Ireland, Co. Wick¬ 
low, Rathdrum, 15 July, 1927, Xysticus viaticus (L.) (A. W. 
Stelfox). Berks, Tubney, 2 July, 1905, Xysticus viaticus (L.), 
3 9 9 from ‘mud-nest’ (det. F. P. Smith) (A.H.H.); Tubney, 
7 July, 1907, and 28 June, 1909, X. viaticus (L.), 9 (det. A.R.J.) 
(A.H.H.). 

16. D. intermedia (Dahlb.). 

Perkins (1930) added this species to the British list, cer¬ 
tainly from Gloucester W., and probably also from Cambridge, 
Hants S. and from the London district. Schenck (1861 : 146) 
states that it nests in old trees, and Schiitze (1921-4A: 1x4), in 
Lausitz, bred it commonly from rotten wood. Kohl (1880 : 238), 
in Tyrol, found that the prey was Xysticus lanio L.K. Berland 
(1925A: 226; 1925B : 42) found it at Callian, Var, in September, 
carrying a well-paralysed, non-mutilated female of the Thomisid, 
Heriaeus hirsutus (Walck.). Adlerz (1903 : 37 ; 1906 : 14 ; 1916 : 
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274), in Sweden, found it nesting- in insect burrows .in trees. 
The prey was always Thomisids, the egg being laid across the 
underside of the abdomen. Haupt (1927: 323) states that it 
nests especially in the burrows of Longicorns and Wood-wasps, 
but also in walls. The prey are always Thomisids, and there 
are two or more cells, separated by wood-particles, in each 
cavity. The external barrier is also made mainly of wood- 
particles. The cocoon is of white silk. According to Haupt the 
females overwinter [and presumably appear early in the spring 
in Germany]. 

PSEUDAGENIA Kohl. 

This genus is unique amongst European Pompilids in build¬ 
ing beautiful, barrel-shaped mud-cells. These are attached to 
walls, trees, etc., usually under shelter. P. carhonaria (Scop.) 
is also peculiar in mutilating most of the spiders which it stores 
up for its larvae. One or more legs are usually bitten off near 
their bases. The significance of this habit is unknown. It is, 
perhaps, analogous to the malaxation already recorded in 
Deuteragenia, but it may also make the paralysed prey easier 
to carry; it has also been suggested by Bristowe (1925 : 482) 
that it makes the spiders easier to pack into the cells ; on these 
suppositions, however, it is not clear why the extent of the 
mutilation should be so variable. As in the last genus, the pupa 
has a series of projections on each side of the abdomen. 

17. Pseudagenia carhonaria (Scop.). 

( = P. punctum (Fab.); petiolatus (Van der Lind.)). 

This species is local and uncommon in England, being con¬ 
fined to the southern and western parts of the country. On the 
Continent it is much more common, and numerous authors 
have published their observations, of which the following are 
the most important:—Goureau (1839: 535) [species not named 
but easily identifiable], Kohl (1880 : 237), Magretti (1889), Ver- 
hoeff (1891: 32), Borries (1897: 114), Ferton (1897: 126), 
Nielsen (1900: 277), Adlerz (1906: 24), Rabaud (1909), Ferton 
(1911 : 377 and 389), Ramme (1920), Chevalier (1923), Grandi 
(1926: 314), Haupt (1927: 324). 

The nests are built in a great variety of situations, such as 
on stone walls (Fabre [1891, 2me Mem.], Nielsen, Chevalier, 
Grandi, Haupt), under stones (Goureau, Borries, Haupt), on 
tree-stumps, often in old beetle-burrows (Schenck (1861 : 146), 
Fabre l.c., Adlerz, Haupt), under bark (Goureau), in crevices 
of tree-trunks (Goureau), in galls of Cynips hungarica Gir. and 
C. kollari Htg. (Fahringer (1924: 131)), in empty burrows of 
earthworms or Cicadas (Fabre, l.c.), in an old snail-shell 
(Fabre, he.), on bee-hives (Smith (1856), Magretti, Wegelin 
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(igoo: 139)), on an old cloth in a garden (Wegelin, l.c.), on an 
old mirror in a garden (Smith, l.c.). 

The nests are sometimes more or less mixed with those of 
other species, e.g. Fabre (l.c.) found them building in old 
Anthophora nests and Borries found several cell-groups, mixed 
with those of Ancistrocerus [Odynerus] oviventris (Wesm.) 
and being themselves later occupied by species of Prosopis 

[Hylaeus]. Sometimes several females build together; Haupt 
found several nesting together in insect burrows in a Robinia 

and the females were flying with mud pellets, almost like a bee¬ 
hive. Nielsen found an old stone wall where several genera¬ 
tions had built in succession and the layers of cells could be 
distinguished. On a stone of 70 sq. cm. there were thirty-four 
cells. 

The females fetch small pellets of mud in their mandibles 
and build up the cells with rows of pellets; the outside of the 
cell has, therefore, a mamillated appearance, but the inside is 
carefully smoothed. According to Adlerz the cells are not water¬ 
proof, as was suggested by Fabre. The cells are barrel-shaped 
with flat tops and bottoms. Normally the long axis of the cells 
is nearly vertical and the circumferences of the barrels are in 
contact, but the arrangement is often a little irregular. The 
dimensions of the cell are 8-10 by 4-5 mm. 

The number of cells in a group is variable; sometimes the 
group was probably unfinished when it was found; in other 
cases more than one female had contributed. The following 
data have been recorded: —2-3 (Chevalier), 3 (Wegelin (1900 : 
139)), 4-5 and 6 (Magretti), 5 (Adlerz), 6-7 (Goureau), 7 (Ramme), 
8 (Verhoeff and Mocsary (1885)), 15 (Ferton (1911: 389)), 16 
(Brocher (1918)), usually a few but once a group of 34 (Nielsen). 

It does not seem to be positively recorded that the cell is 
constructed before the prey is paralysed, but it is almost cer¬ 
tain that this is the case, the usual order of the events in the 
Pompilidae being reversed. The capture of the prey has been 
described by Ferton, by Rabaut and by Chevalier. According 
to Ferton (1897 : 126) it catches spiders living above the ground 
on tufts or shrubs. At Bonifacio it was even seen hunting an 
Araneid on its web, over which the wasp ran with agility, flirt¬ 
ing her wings. On 31 May, a wasp was seen running briskly 
over the leaves at the foot of a vine, where a spider (Anyphoena 

sabinci L.K.) lay flat on a leaf. When the wasp was a few centi¬ 
metres away from it, the spider fell to the ground and ran off. 
The wasp soon caught it, stung it, and malaxated it a little, 
probably biting off one leg which was afterwards found to be 
missing. The prey was dragged off by the tip of its abdomen. 
Rabaud, at Saint-Affrique, saw a female wasp enter the web of 
a young Agelena labyrinthica (L.) without hesitation and drive 
it out. Afterwards she had great difficulty in tracking it down, 
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the sense of smell being- apparently of little use. The prey were 
sometimes stung- several times. Chevalier found, by the experi¬ 
ment of removing- paralysed prey from the wasps, that they are 
stung- in the mouth. He states that they are sometimes able to 
fly carrying- the prey, which is carried in the mandibles. West- 
wood (183 6a) and Haupt state that the wasp walks backwards 
with its prey. 

After paralysing- the spider, but before taking- it back to the 
nest, the wasp usually mutilates it. There is evidently con¬ 
siderable variation not only in the extent to which the mutilation 
is carried but even as to whether it is practised at all. The 
following- is a summary of the data. 

Westwood (1836A) first recorded seeing- the wasp with a 
Clubiona from which all legs but one anterior one had been cut. 
Goureau found, in a cell, a spider which had only two legs left. 
Kohl states that the legs of the prey are bitten off, but gives no 
further details; Sickmann (1883: 89; 1892: 99) confirms him. 
Verhoeff states that the legs of the prey are not always removed 
but are sometimes only given a bite, so as to disable them. 
Borries states that the legs are more or less amputated. Adlerz 
records three cells in which the spiders were legless and two in 
which the spider had lost two legs on one side and two on the 
other (these were all in the same cell-group). Rabaud saw one 
case where an Agelena had all its legs but one front one bitten 
off in seven seconds, whereas with a Sitticus pubescens (Fab.) 
no legs were removed. He discusses the significance of the 
mutilation without coming to any very definite conclusion, 
except that it may make transport easier. Ferton (1911) and 
Ram me suggest that the egg is perhaps laid in a position which 
would be exposed to the movements of the legs if they had not 
been removed, but it is not clear why the same precaution should 
not be necessary in many other species. In one group of cells, 
Ramme found one spider had all legs, two others had six, and 
a fourth had three legs bitten off ; he says that the first legs to 
be removed are those nearest the abdomen, which would be 
most likely to injure the egg which is usually laid there. Chevalier, 
in at least twelve separate observations (prey Clubiona), only 
once saw the legs mutilated. Grandi, however, found that three 
prey all had their legs more or less mutilated. It is easy to 
agree with Rabaud that the significance of this behaviour is 
very obscure. 

The spiders, of which one is stored in each cell, are para¬ 
lysed but may survive a long time. Chevalier found that a 
Clubiona lived for eleven days, when the egg hatched. Grandi 
removed a spider from the cell and found that it survived four 
months, although without food. The egg, which has been 
described by Grandi, is usually laid at the base of the ventral 
side of the abdomen to one side (Chevalier, Grandi, Ramme), 
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though Ferton (1911: 389) found one spider with the egg on 
the dorsal side of the abdomen. The larva has been described 
by Verhoeff and Grandi, and the pupa by Brocher. According 
to Verhoeff, the cocoon is thin, white and semi-transparent, 
bound to the cell-walls by thin threads. 

There are either one or two generations a year in England. 
Smith (1856) obtained cells near Canterbury in November and 
they produced five insects: d*, 14 June; 2 cTcf, 15 June; 
2 $ $ , 25 June. As the cells had probably been kept indoors, 
these dates are probably rather earlier than would be expected 
in natural conditions. Chevalier, in Northern France, records 
two generations, one in June-July and one in September. 
Magretti’s observations also suggest that there are at least two 
generations in Northern Italy. In Sweden, Adlerz states that 
the wasps began nesting in mid-July, so there may be only one 
generation there. 

Kohl states that the females not only store spiders but also 
sometimes feed on them themselves. He records a female which 
ate a Theridion on Salvia. Thomas (1932 : 260) found a female 
of the wasp caught and about to be eaten in the web of Ciniflo 
[Amaurobius] sp. 

The following prey have been recorded :—Westwood (1836 : 
206), England, ‘ a silky species of Lycos a ’ ; Westwood (183.6A,), 
? England, Clubiona sp. ; Giraud (1866: 468), Fontainebleau, 
Drassus sp. ; Magretti, N. Italy, Cheivacanthium mildei L.K. ; 
Kohl, Tyrol, Clubiona trivialis L.K., Anyphaena accentuata 
Walck. ; Ferton (1897), France, 31 May, Anyphaena sabina 
L.K. ; Ferton (1908: 571), Bonifacio, 26 June, Dendryphant.es 
nidicolens (Walck.); Ferton (1910: 173), Bonifacio, 29 May, 
Aphantaulax seminigra E. Sim.; Ferton (1911 : 377, 389), La 
Calle, Algeria, 1 Aug., Evippa arenaria (Audouin), Evarcha 
jucunda Luc., Zoropsis sp. (spinimanus [ocreata] (L. D'uf.) or 
media E. Sim.) young ; Rabaud, Saint-Affrique, France, Agelena 
labyrinthica (L.), Sitticus pubescens (Fab.) ; Ramme, Germany, 
(in one cell-group) 3 Clubiona holosericea (L.), 1 Philodromus 
aureolus (Cl.) ; Chevalier, Seine-et-Oise, France, 12 cells with 
Clubiona brevipes Blackw. ; Grandi, N. Italy, Cheivacanthium 
siedlitzi L.K. d*, C. pelasgicum L.K. d*, Lycosa [Pardosa] 
morosa L.K. 9 '■> Haupt, Germany, Segestria senoculata (L.); 
Minkiewicz, Poland, Aug., Clubiona sp., young 9 >' Bernard 
(1935 : 58), Frejus, Var, Lycosa sp. and Clubiona sp., young. 

The prey thus belong to the following families:—Clubionidae, 

Drassidae, Salticidae, Zoropsidae, Agelenidae, Thomisidae, 

Lycosidae, Dysderidae, the first-named family being most 
often attacked. Both web-weavers (though not Argiopids) and 
hunting spiders are included. 

The following are records of parasites which have been bred 
from the cells of P. carbonaria :—Myrmosidae, Myrmosa ephip- 
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pium (Rossi) at Montpellier, Lichtenstein (1919: 275); Chrysi- 
didae, Chrysis ignita (L.), Denmark, Nielsen, Chrysis sp., 
Sweden, Adlerz; Ichneumonidae, Hoplocryptus heliophilus 
Tschek, Germany, Trautmann in Schmiedeknecht (1931 : 18), 
Mesostenus peregrinus Schmiedkn., Germany, Schiitze and 
Roman (1931); Chalcididae, ( Pteromalus puparum/ Germany, 
Haupt. The last-named parasite must surely have been mis- 
identified. 

Observations made by Lucas (1876, 1880) on a wasp which 
he identified as Anoplius nigerrimus (Scop.) [■ = Pompilus niger] 
(q.v.) do not agree well with other accounts of that species. In 
view of the nature of the prey and of the fact that amputation 
of the legs was observed, it is possible that his specimens really 
belonged to P. carhonaria (Scop.). 

POMPILUS Fab. (Ps ammo chares Latr.). 

This genus includes two of the commonest British species 
of the family. Most of the species have well developed tarsal 
combs in the female and these species are largely restricted to 
very sandy soils; P. spissus Schiodte and its allies, however, 
lack the comb and seem to be found mainly on heavier soils. 
One group of species, P. crassicornis Shuck, and its allies, has 
become entirely parasitic on other species, whose prey they dis¬ 
inter. All the other species make simple nests consisting of a 
short burrow ending in a single cell. 

18. Pompilus plumbeus Fab. 

This is a common British species wherever the soil is a pure 
sand, especially in coastal districts, but also on many commons 
inland, e.g. Surrey or Yorkshire (Butterfield and Fordham, 
I93° : 368). It occurs in the far north of Scotland, at any rate 
in the west, and also in Ireland. Many observations have been 
made on its habits. The most important are those of Adlerz 
(1906: 8-11), Crevecoeur (1927, 1929 : 360), Ferton (1891-1911) 
and E. Nielsen (1920). Most of Ferton’s observations were 
made on the southern subspecies, pulcher Fab. 

The nests are usually made in rather loose sand, often on 
slopes. Several females commonly nest in proximity, perhaps 
because suitable sites are not very numerous ; Crevecoeur records 
finding dense colonies in Belgium. According to Adlerz the 
nests are excavated before hunting begins and about two nests 
may be made in a day. The second one is not stored, but serves 
as a sleeping-place for the female. In loose sand, much of the 
excavation can be done with the fore-legs, which bear strong 
tarsal combs effective for this purpose. Adlerz and Ferton 
(1891 : 292) note that a long time is spent in the burrow after 
the spider has been dragged in, and the former writer suggests 
that the actual cell may not be excavated till then. The nest 
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consists of a sinuous gallery, y-8 cm. deep (Nicolas, 1888), often 

extending down to firmer soil. The gallery ends in a single 

cell. The time taken to make the nest must vary with the 

nature of the soil. Nicolas mentions one hour. The wasp seems 

to be unusually careful in the closing of the stored nest; this 

operation may take one hour (Adler?) or one and a half hours 

(Grand!, 1928: 27). The prey are mostly species of spiders 

which live on the ground, especially Lycosidae, and amongst 

the species of the latter family particularly Arctosa perita 

(Latr.) [Trochosa picta (Hahn)], which lives in shallow burrows 

in the sand. E. Nielsen attempted to discover how spiders were 

attacked by dropping live Arctosa on the sand near hunting 

females. The first attempts were unsuccessful, but eventually 

a female pounced on a spider but stung it so rapidly that it was 

impossible to see what had been done. On a later occasion a 

female wasp chased a live spider which was offered her, pitched 

on it twice and finally rolled over and over with it. When they 

came to rest the spider was on its back with the wasp beneath 

it, inserting its sting on one side of the thoracic sternum. On 

another occasion the sting was inserted near the legs. Nicolas 

(1888), Ferton (1891 : 286, 292) and Crevecoeur (1931) have 

investigated the same problem by offering the wasp paralysed 

spiders taken from other females or from nests. Ferton and 

Crevecoeur note that such prey are usually stung again, which 

is not the case in Anoplius infuscatus (Van der Lind.). Nicolas 

and Ferton agree that the females are easily satisfied in such 

substitution experiments and may accept spiders removed from 

a nest a few days before. Ferton states that the female, when 

stinging such spiders, feels carefully along the undersides from 

the thorax to the abdomen, as if seeking a vulnerable point. 

When stung, the spiders are carried in the mouth by one leg, 

and according to Adlerz the wasps rear themselves up on their 

hind legs so as to hold the spider free from the ground. This is 

perhaps the method used by those specimens which walk for¬ 

wards with their prey. There is some disagreement on this 

point. Adlerz (1906) states that the female always walks for¬ 

wards, whereas Nicolas (1888) says she walks backwards, like 

other Pompilids. Grandi (1934: 23) records that they may walk 

either backwards or forwards. Apparently the final .dragging 

into the nest is done backwards. Only one spider is placed in 

each cell and the prey are only imperfectly paralysed. If removed 

from the nest they may recover some power of movement in 

four to five hours (Grandi, 1928 : 27). E. Nielsen (1920) records 

that a spider which had been stung on 27 July had quite re¬ 

covered by the next morning and lived till 2 September and 

probably only died then because of the conditions of captivity. 

Crevecoeur (1929: 360) records giving an already paralysed 

spider to a hunting female. It was stung again, but still re- 
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tained some power of leg- movement and reacted to a needle. 
The next day it could move itself and could walk slowly. Two 
and four days after the second stinging- it ate flies. 

After the spider has been captured and stung it is frequently 
buried temporarily on the way back to the nest while the wasp 
verifies the position or state of the gallery. These temporary 
burials are in shallow holes so that the prey is only just covered 
by sand. Such temporary burial has been recorded by Ferton 
(1891), Adlerz (1916), E. Nielsen (1920), Cr^vecoeur (1927) and 
Grandi (1928). Nicolas (1888) says the prey is often temporarily 
hidden on plants, and the observations of Stelfox (1927: 312) 
in Ireland suggest that the prey is not always buried in this 
way. After storing, a white egg about 2 mm. long (Nicolas) is 
laid transversely on the abdomen either dorsally (Nicolas, Cr6ve- 
coeur) or ventrally with the prey lying on its back (E. Nielsen). 
The larva and pupa do not seem to have been described. 

The wasp appears to be found in most parts of Europe from 
the end of June to the end of August. This would seem to indi¬ 
cate two generations a year, but direct confirmation of this is 
much to be desired. The adults appear very rarely to be found 
on flowers, but E. Nielsen (1920), who observed a female with 
her paralysed spider in a cage, found that, though she first ran 
about with the spider, she afterwards searched the spider’s 
body and eagerly sucked up liquid exuding from the mouth. 
Whether such liquids are often obtained from prey in the nest, 
it is impossible to say. 

The males of P. plumbeus appear some days before the 
females and dig small burrows in the slopes where the latter 
will later rest. These are usually made in the late afternoon 
and serve as places in which to spend the night. One author 
(O.W.R.) once found a number of males shallowly buried in 
loose sand about 5.0 p.m. on the sandhills, Lelant, West 
Cornwall. According to Adlerz (confirmed by observations of 
O'.W.R.), the males often considerably pester nest-digging 
females. He also found that females spend the night in half- 
finished nests and that males may sit in the same burrows, 
nearer the entrance. Occasionally three or four males are found 
in one hole. Hobby (1931 : 31) records that the Asilid, Dysma- 
chus trigonus (Mg.) preyed on a male of the wasp at Tubney, 
Berks, 28 June, 1909 (A.H.H.). 

The following prey of P. plumbeus have been recorded :— 
Lycosidaje : Ferton (1897: 130), N.E. France, Lycosa [Pardosa] 
hortensis Thor.; Nielsen, J. C. (1900: 276), Denmark, Pirata 
piratica (Ol.) [piratorius Cl. sic !] ; Ferton (1901 : 124), Corsica, 
Arctosa [Lycosa] perita (Latr.); Ferton (1911 : 377), Algeria, 
Lycosa villica Luc. and Evippa arenaria (Audouin); Nielsen, E. 
(19202 174), Denmark, about ten records of Arctosa perita 
(Latr.) [Trochosa picta (Hahn)], all males in the penultimate 
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instar; Borland (1924), N.W. France, Arctosa perita (Latr.) 
[Trochosa picta (Hahn)] ; Bristowe (1928: 11), England, three 
records of Arctosa perita (Latr.) [Trochosa picta (Hahn)] ; 
Grandi (1930: 332), N. Italy, Lycosa [Pardosa] vittata 'Keys., 
young. Clubionid'Ae : Ferton (1897: 130), N.E. France, Cheira- 

canthium sp., very young. Zoropsidae : Grandi (1928: 27; 
I93° : 332), N. Italy, several records of Zoropsis [Zora] spini- 

manus (L. Duf.) (one sexed as a female); Grandi (1934: 23), 
N. Italy, Zora pardalis E. Sim., female, and Berlandina 

plumalis (CL). 
The following records of prey have not been previously 

published:—Lycosidae : Dorset, Warmwell and Moreton 
Heaths, 6 records of Arctosa perita (Latr.) $ imm. (det. 
A.R.J.) (G. M. Spooner), Studland, 5 Sept., 193-8, Tarentula 

prob. carinata (Oliv.) 0* imm. (det. A.R.J.) (G. M. Spooner), 
13 Sept., 1938, Lycosid sp. imm. (det. A.R.J.) (G. M. Spooner), 
I3 July, 1938, Arctosa perita (Latr.) imm. [det. W.S.B.] 
(O.W.R.); Surrey, Oxshott, 13, July, 1923 (O.W.R.), Arctosa 

perita (Latr.) [det. A.R.J.], Esher, Arctosa perita (Latr.) imma¬ 
ture [det. O.W.R.], 1 ex. 11 Aug., 3 ex. 15 Aug., 1 ex. 18 
Aug., 1922 (A.H.FI.) ; Berks, Tubney, Lycosa sp. imm. [det. 
F. P. Smith], 1 ex. 23 Aug., 1903, 4 ex. 26 June, 1905 (A.H.H.), 
1 ex. 2 July, and 1 ex. 9 July, 1905 (J. Collins), Arctosa perita 

(Latr.) [det. F. P. Smith, W.S.B. and A.R.J.], 1 ex. 9 July, 
I9°5 (J- Collins), 1 immature, 28 June, 1906, 1 9 imm., 28 June, 
1909, 1 cf imm., 21 July, 1907 (A.H.H.), Tarentula sp. [det. 
F. P. Smith]. 1 ex. 8 Aug., 1906 (A.H.H.); Suffolk, Barton 
Mills, 9 Aug., 1901 (A.H.H.), Lycosa sp. imm. [det. F. P. 
Smith] ; Kent, Deal sand-hills, 4 Aug., 1905 (A.H.H.), Lycosa 

sp. imm. [det. F. P. Smith] ; S. Hants., New Forest, Beaulieu, 
31 July, 1907 (A.H.H.), Arctosa perita (Latr.) Hahn 9 [det. 
A.R.J.], near Matley, 6 Aug., 1906, Arctosa perita (Latr.) 0* 
[det. W.S.B.]. Pisauridae : S. Hants., New Forest, Matley 
Bog, 5 Aug., 1907 (A.H.H.), Dolomedes fimbriatus (L.) 9 
imm. [det. W.S.B.]. Thomisidae : Berks., Tubney, 28 June, 
1909 (A.H.H.), Xysticus viaticus (L.) 9 [det. A.R.J.]. 

It appears from the records that Lycosids are the main prey 
in the north and Clubionids in the south of Europe, but this can 
hardly be regarded as established. 

The only parasite of P. plumbeus recorded is another 
Pompilid, Ceropales maculata (Fab.) [seep. 109]. The numerous 
observations on the attacks made by this parasite are dealt with 
under that species. It has been found associating with or has 
been bred from P. plumbeus, by the following authors : —Adlerz 
(1906: 8; 1916: 222), in Sweden, Alfken (1915: 287) in N.W. 
Germany (bred), Bouwman (1916) in Holland, E. Nielsen (1920) 
in Denmark, Stelfox (1927: 312) in Wicklow (probably). One 
of us (A.H.FI.) observed a Ceropales maculata attending a P. 
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plumbeus with prey at Tubney, Berks., 26 June, 1905. The 
Ceropales attempts to lay eggs in the lung-book of the spider 
while it is being carried back to the nest. Apparently (Adlerz) it 
is unable to dig up spiders from the temporary burial place. 

Besides Ceropales, there is a certain amount of brigandage 
which might be regarded as rudimentary parasitism amongst 
females of P. plumbeus. Nicolas (1888) first recorded that the 
wasps often fight one another for a spider or steal one from 
another. Similar observations have been made by Adlerz (1906: 
8-11) and Crevecoeur (1927 and 1931). Grandi notes (1934, etc.) 
that he has never observed such behaviour in Italy. 

19. Pompilus sericeus Van der Linden. 

As a British insect, this species is only known from speci¬ 
mens captured many years ago in Dumfrieshire. There seems to 
be no reason why it should not be more widely spread. 

Haupt (1927: 326) records that this species burrows in 
sandy slopes and in loose stone walls. Marchal (1900) and 
Ferton (1897: 117) both record the latter habitat, the burrow 
being in earth lodged amongst the stones. The prey is caught 
before the nest is dug and is not temporarily buried. (Ferton, 
l.c. 105). Marchal notes the difficulty a female experienced in 
re-finding her nest after visiting the prey which she had left 
nearby. As a result, the construction and storing of the nest 
took two and a half hours. Verhoeff (1891 : 37) thought that it 
was a parasite of Pseudagenia carbonaria (Scop.) since he bred 
it from a cocoon found in the nest of that species ; it is probable 
that P. sericeus had merely adopted an empty cell. He describes 
the larva as pale yellow, with the head much bent ventrally, the 
larva unusually active. The cocoon was yellow, flexible, ovoid 
with the head end more obtuse. The following- prey have been 
recorded:—Ferton (1921: 356), Algeria, 5 Oct., Menemerus 

semilimbatus (Hahn) (Salticidae) ; Fahringer (1922 : 174), nr. 
Constantinople, early June, Dolomedes sp. (Pisauridae) ; Min- 
kiewicz (1934: 59), Poland, August, Philodromus aureolus 

(Ol.) imm. 9 (Thomisidae). 

20. Pompilus cinctellus Spinola. 

This species is not uncommon in the summer in south 
England extending as far north as Worcester and Northants. 
All authors have noted its fondness for walls (according to 
Haupt (1927: 325) especially facing east), but Adlerz (1903: 
29) has also found it nesting on a sandy sea-shore and on the 
sandy margin of a wood. Apparently, it rarely excavates its own 
nest-cavity. E. T. Nielsen (1932: 25), in Denmark, has seen 
old burrows of Colletes and Hoplopus [= Odynerus] used; 
Maneval (1932 : 99) mentions the use of an old Osmia adunca 

Pz. nest and Ferton (1891 : 285 and 290) found nests in rotten 
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wood and in a snail-shell. The last-named author notes that the 
wasp digs only rarely and then with ‘ regret.’ The actual cap¬ 
ture of prey by this species seems not to have been described, 
but several authors have given accounts of the behaviour of the 
wasp after the spider has been caught. Adlerz (1903) states 
that the front leg of the prey is held and the wasp runs back¬ 
wards, but that on one occasion a spider was dragged upside 
down, the wasp going backwards on to the top of a small 
boulder from which it flew for a short distance with its prey. 
Maneval (1932) also states that it walks rapidly backwards with 
its prey, but E. T. Nielsen (1932) describes it as taking flying 
jumps [presumably forwards]. The behaviour in this respect 
may depend partly on the weight of the prey. At a certain 
point, the prey is usually laid down while a search is made for a 
suitable nest-hole. The prey may be either left exposed on the 
bare, ground or under leaves (Adlerz, 1903) on the upstanding 
twig of a branch lying on the ground (Adlerz, 1906). If the 
wasp has taken its bearings properly it soon finds it again after 
preparing the burrow, but if it lays it down without a proper 
locality study (Adlerz) or if the ground in the neighbourhood is 
disturbed (Maneval), it may have great difficulty in finding it 
again. Adlerz saw one wasp pass several times very close to 
the spider without finding it and both smell and sight would 
seem to be of limited range. On the other hand, when it knows 
the way, it will make a bee line for the nest even if it is hidden 
by intervening eminences (Maneval). The egg of the wasp is 
laid on one side of the base of the spider’s abdomen; the spider 
sometimes lying upside down in the cell (Adlerz). When the 
nest has been stored, the gallery is closed with small lumps of 
earth and pieces of dead plants which are carried in the 
mandibles. According to Adlerz (1903) this material may after¬ 
wards be covered with sand, whereas E. T. Nielsen (1932) 
speaks of the bottom part of the burrow being barricaded and 
the actual entrance at the surface being left open ; perhaps the 
behaviour in this respect is partly governed by the nature of the 
hole which the wasp has adopted. Several observations have 
been made on the recovery of spiders taken from the wasp. 
Grand! (1931 : 54) found that a Salticid taken from the wasp 
walked and jumped apparently quite normally four hours later. 
Ferton (1891) also states that the prey recover very completely. 
Adlerz (1906) found that even after the wasp larva had fed on it 
for nearly twelve hours, the spider moved when touched. 

The following prey of P. cinctellus 2 have been recorded: — 
Salticidae : Adlerz (1903), Sweden, Evarcha blancardi (Scop.) 

2 On the Continent, P. cinctellus Spin, has been confused with P. nubecu- 
lus Costa, which Haupt (1927) regards as a distinct species. We have as far 
as possible omitted records which refer to the latter species. 
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[.Ergane falcata (Cl.)] and E. marcgravii (Scop.) [E. arcuata 

(Cl.)] Berland (1925b: 42), N. France, Salticus scenicus (L.); 
Haupt (1927: 325-6), Germany, Salticus [Epiblemum] scenicus 

(L.); Grandi (1931: 54), N. Italy, Heliophanus flavipes 

(Hahn); Maneval (1932: 99), C. France, Heliophanus rusticus 

Walck (sic !); E. T. Nielsen (1932: 25), Denmark, Salticus 

[Epiblemum] sp., several times. Thomisidae: Adlerz (1903), 
Sweden, Xysticus audax (Schr.) [pini Hahn] ; Maneval (1932), 
C. France, Thomisidae spp. 

The following records of prey have not been published 
previously:—Salticidae: Surrey, Esher, 12-14 Aug., 1920 

(A.H.H.), young Salticid [det. W.S.B.] ; Hants, South, New 
Forest, 29 Aug., 1907, Heliophanus cupreus (Walck.) [det. 
W.S.B.] (A.H.H.); England, Heliophanus sp. (det. W.S.B.) 
(E. B. Nevinson). 

As a parasite of P. cinctellus, Haupt (1927) has recorded an 
undetermined Cryptine. This chased the wasp which made 
every effort to avoid it. The parasite, however, persistently 
kept about 15 cm. behind it. Adlerz (1902: 16, 18) saw a 
Ceropales maculata (Fab.) pounce on a P. cinctellus as it was 
taking its spider along and all three tumbled over in a heap. 
The P. cinctellus got up and made off, never returning. The 
Ceropales probably laid an egg on the spider in the long time it 
was manipulating it, but if so the egg would necessarily have 
come to grief with the spider in such an unprotected situation. 

21. Pompilus spissus Schiodte. 

P. spissus is widespread in the British Isles, being found 
chiefly in wooded or sheltered situations. It lives on heavier 
soils than most of the other species. 

J. C. Nielsen (1900: 276) found the species commonly in 
Denmark and made observations on a female which was 
probably P. spissus, though unfortunately it evaded capture. 
The female was running with a Salticus sp. (Salticidae) held 
by base of the abdomen and raised above the ground. Unlike 
most Pompilids, the wasp walks forwards with its prey. The 
female walked about 100 feet in this way, then put the spider 
down in some grass and explored for about five minutes ; then 
came back and moved the spider, ran to a new place where there 
was a hole, came back and took the spider to the hole where it 
dug a 3 cm. long burrow with a cell at the end. Owing to the 
discrepancy between this observation and that of Adlerz, 
Nielsen’s record requires confirmation. 

Adlerz (1910: 5) in Sweden found P. spissus mainly attack¬ 
ing Tarentula carinata (Ol.) [pulverulenta (Cl.)] but also, on 
one occasion, Trochosa terricola Thor, (both Lycosidae). The 
Farentula was always attacked in its burrow, apparently always 
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at a time when it was preparing its egg-cocoon. The spider’s 
hole was afterwards made to serve as a nest. It is situated in 
walls and is about 4 cm. long, and lined with silk. The wasp 
first closed the nest with pine-needles and similar vegetable 
refuse, placed in position with the aid of the mandibles. It then 
entered the nest and stung the spider; there was often a furious 
struggle in which the spider lost one or two legs. After laying 
her egg, the wasp came out and carefully closed the entrance. 
The spider was little paralysed and still had the power of 
holding her egg-cocoon in her mandibles. The wasp’s egg lay 
on the right side of the abdomen. While the wasp larva ate the 
spider, the latter ate her own eggs which she had hitherto been 
guarding. A fly offered to the spider at this time was ignored. 
A typical life-history was as follows:—Spider stung 4 July, 
spider dead and wasp larva large 16 July, spider completely 
emptied 17 July, cocoon spun 18-19 July. The cocoon was 
snow-white and greyish-yellow within. 

22. Pompilus minutulus Dahlbom. 

Although this species has been recorded in England from 
Cheshire southwards and is not rare in continental Europe, 
nothing appears to have been recorded of its habits. 

23. Pompilus unguicularis Thomson. 

The females of the next three species are extremely similar 
and have not yet been properly distinguished. It is certain that 
many of the females whose nesting habits have been recorded 
were incorrectly identified. In the present state of our know¬ 
ledge it is not possible to do more than list the published 
information under the specific name used by each author. There 
are records of attacks of all three species on Thomisid spiders. 
I strongly suspect that one of the three wasps tends to specialise 
on this family of prey and that most of these particular records 
refer to a single species. 

Adlerz (1910: 9) states that P. unguicularis resembles 
Anoplius fuscus (L.) [Pompilus viaticus] in its habits but differs 
in not or hardly ever visiting its paralysed prey while it is 
digging its nest. Adlerz (1910: 13-26) records Pompilus 

crassicornis Shuck, (as P. pectinipes) (q.v.) as a parasite of 
P. unguicularis. 

The following prey have been recorded:—Adlerz (1910), 
Sweden, Thomisidae, Xysticus spp., especially X. viaticus (L.) 

[cristatus L.K.], also X. audax (Schr.) \pini (Hahn)] and 
X. erraticus (Bl.); Minkiewicz (1934: 59), Poland Aug., 
Lycosidae, Trochosa terricola Thor. 9 • 

The records of Adlerz (1910: 196) really refer to Anoplius 
infuscatus (Van der Lind.) (q.v.). 
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24. Pompilus trivialis Dahlbom (P. gibbus auctt.). 

In Great Britain this is one of the commonest species on 
sandy areas. Stelfox (1927: 313) notes that specimens with 
only two ‘ cubital ’ cells are sometimes found. 

Adlerz (1903 : 25), in Sweden, saw a female lighting for a 
paralysed spider with a worker of the ant, Formica fusca L. 
Finally it succeeded in getting its prey away and in hiding it on 
top of a grass-tuft. The wasp now went to dig its nest, trying 
three places. During work at the hole finally chosen, the prey 
was visited six or seven times; on each successive occasion 
rather more of the journey to its prey was made on the wing. 
Its sense of direction appeared feebly developed and, as it also 
worked very slowly, the observation needed much patience. At 
a certain point its prey, a Drassodes pubescens (Thor.) 
(Drassidae) was replaced by a Lycosid which had been para¬ 
lysed with a needle. The wasp would have nothing to do with 
this new prey. Later its own prey was placed beside the 
Lycosid and the wasp dragged the latter away and then took 
the Drassodes to a new hiding place. The prey was dragged 
backwards by the spinnerets. The wasp was captured while it 
was filling in the nest, by which time it had been under observa¬ 
tion for two hours. 

The following observations by Borries (1897: 105) have 
been stated by Haupt (1927: 334) to be based in all likelihood 
on some other species. Borries states that the species is common 
on coast sandhills in Denmark, preying on spiders such as 
Arctosa [Lycosa] cinerea (Fab.) which live in burrows. The 
wasp drives the spiders out of their holes and chases them over 
the sand, stinging them eventually in the cephalothorax. The 
paralysed spiders are dragged some way over the sand and then 
hidden in the vegetation while the nest is dug. The prey is held 
by its abdominal petiole except when it is being actually dragged 
into the nest, when one leg is gripped. The prey is very little 
paralysed. 

The following have been recorded:—Kohl (1880: 238), 
Tyrol, Drassodes [Drassus] pubescens (Thor.) (Drassidae) ; 

Perez (1894: 255), France, Thomisus sp. (Thomisidae) ; 

Pickard-Cambridge (1896: 34), England, Tarentula accentuata 

Latr. [Lycosa inquilina (Cl.)] (Lycosidae) ; Ferton (1897 : 32), 
S. France, Xysticus acerbus Thor. (Thomisidae) ; Borries 
(1897: 105), Denmark, Arctosa [Lycosa] cinerea (Fab.) 
(Lycosidae) and Textrix denticulata (Ol.) (Agelenidae) ; Adlerz 
(1903: 25), Sweden, Drassodes pubescens (Thor.) (Drassidae), 

Salticidae sp., Lycosa sp. (Lycosidae); Maneval (1929: 294), 
C. France, 28 Aug., Lycosa sp. young; Bristowe (1929: 158), 
Cornwall, Scilly Is., St. Marys, July, 1927, Drassodes lapidosus 

(Walck.) (Drassidae); Minkiewirz (1934: 59), Poland, June- 
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Sept., prey entirely Thomisidae of the genus Xysticus, inclu¬ 
ding 2 i young X. viaticus (L.) [cristatus (Cl.)], i young 9 
X. striatipes (L.K.). 

The following records are unpublished:—Devon South, 
Budleigh Salterton, Aug., 1904 (H. H. Banks), Cluhiona sp. 9 
(Clubionidae) [det. F. P. Smith], Bigbury, 7 Aug., 1932 (G. 
M. Spooner), Arctosa pevita (Latr.) 9 imm. (Lycosidae) [det. 
A.R.J.] ; Dorset, Portland, 3 Sept. (G. M. Spooner), Lycosa sp. 
0* imm. (Lycosidae) [det. A.R.J.] ; Berks, Tubney, 4 Sept., 
1917 (A.H.H.), Xysticus sp. 9 (Thomisidae); England (E. B. 
Nevinson), Tarentula carinata (Oliv.) and Lycosa sp. (Lyco- 

sidae) [det. W.S.B.] ; England (E. Saunders), Clubiona sp. 
(Clubionidae). 

E. T. Nielsen (1932: 32), in Denmark, 16 Aug., saw a 
Tachinid, Metopia sp., enter the burrow of a wasp as soon as 
she left. The fly soon came out again and it sat on a piece of 
heather just over the nest. It was found that the fly had 
deposited 3-5 larvae in the nest. At Oxshott, Surrey, 6 July, 
1923, O.W.R. found a red mite attached to a female P. trivialis ; 

this was identified as a nymph of Dithinozercon sp. by Herr 
Dr. H. Graf Vitzthum. Perez (1894: 254) saw a Ceropales 

maculata (Fab.) attending a P. trivialis on which it was 
probably parasitic. 

25. Pompilus wesmaeli Thomson. 

In Britain this is an extremely local, southern insect, only 
becoming commoner on the sandhills in Glamorgan. It is wide¬ 
spread on the Continent, but the records of its habits are of 
doubtful value, in view of the difficulty of identifying the female. 

Adlerz (1903 : 24) observed a female in Sweden, on the 14th 
August, just as she was closing her burrow after storing it. 
Immediately she went off on a new hunt, going comparatively 
slowly and deliberately for a member of this genus. She crawled 
into cracks and other hiding places, occasionally driving out one 
of the common Lycosidae, of which she seemed to take little 
notice. She hunted very carefully over two square metres, 
rarely using her wings. The prey which she had buried in her 
nest was a Tarentula trabalis (Cl.)' (Lycosidae) which lay the 
right way up with the egg on the left side, near the base of the 
abdomen. On another occasion (July 8), he saw a female digging 
a burrow and frequently visiting a paralysed Gnaphosa bicolor 

(Hahn) (Drassidae) hanging on some grass. The spider was 
carried in by its hind legs. The wasp seemed to have its sense of 
direction feebly developed. 

Ferton (1910: 168, 172) made observations in the south of 
France on what was identified as a variety of P. wesmaeli 

Thoms. Females were seen with Xysticus \Oxyptila] albimanus 
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E. Sim (Thomisidae) as prey on Aug-, i, Aug. 8 and Oct. 28. 

He was led to believe that the wasp could distinguish between 

different parts of the body of the prey by using the tip of the 

abdomen, without a process of trial and error involving the 

sting. On Aug. 1, the wasp was seen hunting in grass and 

amongst stones. Suddenly a Xysticus [Oxyptila] ran out. Both 

were captured and released in the net, with space to run about. 

As soon as the wasp perceived the spider, she rushed at it, 

chased it and caught it. The top of the abdomen passed over 

the spider’s thorax several times without releasing the sting, 

finally stinging it in or very near the mouth. The wasp remained 

a long time motionless with the sting inserted. Later, it seized 

the spider and stung its thorax once or perhaps twice more. 

Minkiewicz (1934: 59) in Poland, in June, records the 

following prey :—Drassodes cognatus (Westr.) 9 (Drassidae), 

Heliophanus cupreus (Walck.) 9 (Salticidae) and Lycosa 

agrestis Westr. 9 (Lycosidae). 

26. Pompilus consobrinus Dahlbom, 

This is everywhere a rare species, in Britain recorded mainly 

from the south. Apparently the only record of its habits is a 

statement by Fahringer (1922) that he found a female hiding a 

Segestria florentina (Rossi) (Dysderidae) under a stone (near 

Constantinople, Aug. 15). 

27. Pompilus rufus Haupt. 

P. jumipennis auctt. nec. Zetterstedt. 

This species has recently been recorded as British by Spooner 

(1937) from Dorset. It is widely spread and rather common on 

the Continent. 

Observations on this species have been recorded by Adlerz 

(1903: 16-24; 1910: 26-30; 1916: 234; some of this sum¬ 

marised by Haupt, 1927: 239), Balles (1922) and Maneval 

(1932: 100-104). The burrow is usually made in sandy places, 

being prepared, as usual, after the prey has been caught. The 

main excavation is carried out by the fore legs, but the man¬ 

dibles are also used ; in beating down sand, when the burrow is 

filled up, the abdomen is used (Balles). A nest described by 

Adlerz was 5 cm. deep. The prey is hidden temporarily during 

excavation somewhere in the neighbourhood of the nest, though 

sometimes several metres away. A single record of Balles 

suggests that two cells may be prepared in relation to one 

burrow, but this requires confirmation. The prey is usually a 

relatively large spider in agreement with the size of the wasp ; 

Lycosidae and Drassidae are especially attacked, according to 

Adlerz especially the females. Maneval suggests, on the basis 

of four observations, that the larger prey produce females and 
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the smaller ones (immature Lycosids) males. He thinks it 
possible that the female is able to control the sex of the egg in 
accordance with the size of the prey. Adlerz observed a curious 
difference in the oviposition-site in relation to the nature of the 
prey. He found that on Lycosids the egg was always laid 
transversely across the mid-line of the ventral side of the 
abdomen, whereas on Drassids it was laid at. the side of the 
abdomen near the base. 

P. rufus has been the subject of a number of observations by 
Adlerz and Maneval bearing- on the behaviour of Pompilids in 
general. 

Adlerz observed a female with a paralysed Tarentula on 6 
Aug., climbing with difficulty up a perpendicular sand-face. 
About a foot from the top the spider was put down and the nest 
visited and a few sand-grains scratched out. From this point 
the spider was got to the top of the slope by crawling up a root. 
The nest was on a ledge only 2 cm. broad, sloping outwards over 
the steepest part of the face. As the wasp tried to climb on to 
the ledge the spider remained hanging on the root and while 
pulling at it, the wasp lost her grip and fell. She first searched 
for the spider on the ledge, then on the ground beneath (compare 
Maneval’s observation, below) and finally found it by general 
search all round. This time she got the spider on to the ledge 
and went into her nest. Just as she came out, the spider 
tumbled off the ledge; after a short search, the wasp flew down 
and found it on the ground below and began to carry it up 
again. As the wasp was unlikely to succeed in getting the 
spider into this unsuitable nest, the ledge was levelled. Never¬ 
theless, the wasp again rolled down with her prey. This time 
the spider was lifted up by one leg held in a pair of forceps, the 
wasp clinging to one leg of her prey and both set down near the 
nest. After this journey through the air, the wasp did not at 
first seem to know where she was and she began dragging the 
spider away backwards. Suddenly, however, she seemed to 
recognise her locality, turned round and at once dragged the 
spider into her nest, still holding it by a leg and not by the tip 
of the abdomen. 

Adlerz also tried experiments in altering the nest surround¬ 
ings. When a nesting wasp left to fetch her spider, some pieces 
of heather were stuck in the ground round the nest. On her 
return the wasp failed to find her nest; when the heather was 
removed she found it at once. When she was inside, but before 
her prey had been dragged in, the heather was again put up. 
On leaving the nest, instead of going straight to the spider, she 
made a short locality study and then fetched the spider and 
went straight in. On another occasion, the neighbourhood of a 
nest was strewn with green leaves, which confused the returning 
wasp. She put down her prey, but went into the hole and 
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apparently found nothing- wrong. At any rate, she took her 

prey straight in. This particular wasp was also remarkable in 

that she found her prey lying at 3.5 m. from the nest without 

any difficulty. She first flew 3 m. and then jumped the remaining 

half metre. 

In another observation, a female was observed digging her 

hole on 6 July, occasionally going off to visit her spider lying 

on a sandy ledge nearby. During the excavation, five or six of 

these visits were made and on each occasion the wasp went the 

shortest way, across some very steep sand. But when she 

actually fetched the spider back to her nest, a detour of about 

half a metre was made, carrying it where the sand was much 

less steep. After the spider had been stored, it was taken from 

the nest, without destroying the burrow. The spider was found 

to have an egg on the left side of the abdomen ; it was put down 

just by the mouth of the burrow. The wasp came back at once 

and took no notice of the spider but began closing the nest, 

packing in the sand with her abdomen. While she was doing 

this, an ant, Formica fusca L., came up and annoyed the wasp. 

The wasp now seemed to notice the spider and took it and hung 

it on the needles of a fallen pine-branch ; before doing this she 

ate her own egg on the spider’s abdomen. She then went back 

and closed her empty nest. 

Maneval records an observation suggesting that the wasp 

can see large objects at a distance of 80 m. The wasp was first 

seen dragging along her spider at the edge of a wood. The 

nest was at the foot of a ruined house, very conspicuous in the 

surrounding flat country. As soon as the ruin was in sight, the 

wasp marched purposively towards it Later her route led her 

through a large broom bush which hid her destination. She at 

once laid down her spider and flew vertically into the air so that 

she could see over it. During the difficult passage through the 

bush, she did this several times. Once through the bush, she 

walked straight to the ruin. 

Conversely, the wasp’s sight at close quarters seemed to be 

bad and it seemed to rely more on odour. A spider was taken 

from its resting place near a nest and put into a well-corked 

glass tube. It was put down so as to occupy the same position 

as before. The wasp, in searching for it, passed over the tube 

several times without recognition, though as soon as the cork 

was removed, she soon found it and dragged it out. Maneval 

also suggests that it is an intense odour-stimulus which induces 

the return to the nest. A spider was taken from a wasp and put 

for a short time in a cyanide bottle, much soiled by the insects 

which had previously been killed in it. When the wasp was 

given back her spider she would not take it back to her nest, 

but stood still with it for half an hour and finally abandoned it, 

going back and closing the empty nest. 
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Hunting also appears to depend more on scent than on sight 

and even scent is only effective for a very short distance. On 

17 July a wasp passed within 20cm. of a large funnel-shaped 

web at the base of a wall without noticing anything; returning, 

she passed very close and became excited and ran towards the 

bottom of the web. When the wasp was 3-4 cm. away, the 

spider ran out on to the web, apparently without having been 

seen. The wasp hunted all over the web but did not find the 

spider till she passed very near it. The spider escaped again and 

got on the underside of the web. In this instance the wasp gave 

up the hunt after about an hour and the spider got back into the 

funnel. 

On 20 Sept, another wasp was seen dragging a spider along 

a vertical wall, 2.5 m. above the ground. The prey was acciden¬ 

tally dropped and in falling got caught up half way to the 

ground. The wasp searched a long time on the ground and then 

climbed up the wall to the point where the accident happened, 

whence she flew down again vertically in a single flight. She 

evidentally understood the normal effects of gravity (compare 

Adlerz’ observation above). Later this wasp took her spider to 

a breach in the wall where there was some dried clay such as 

Pompilids often nest in. The wasp put the spider down and 

began trying to excavate. The clay, however, was too hard 

but she went on for more than an hour, trying forty different 

spots. She would not use an apparently suitable natural crevice. 

Meanwhile the sun went in and the wasp went into a crack in 

the wall to spend the night. Next morning about 11 o’clock, 

when it was still cool, the spider seemed forgotten, or at least 

not visited. It was quite recovered and had hidden itself in a 

crack in the clay. The wasp was now marked with red gum. 

A day later (22 Sept.) the same wasp was at this spot with a new 

spider, still trying to dig a burrow. On 30 Sept., the same 

attempts were still being made. Evidently each female is firmly 

attached to a restricted locality. 

Adlerz (1910) has recorded that Pompilus pectinipes (L.) 

[aculeatus Thoms.] is a parasite of P. rufus. Its behaviour is 

like that of P. crassicornis Shuck., described below (p. 88). 

Balles also saw a small Pompilid, possibly one of these species, 

excavating a stored nest of P. rufus. 

The following prey of P. rufus have been recorded :—Adlerz 

(1903), Sweden, usually Drassodos pubescens (Thor.)(DRASSiDAE) 

and Tarentula carinata (Ol.) [pulverulenta (Cl.)] (Lycosidae) ; 

also Trochosa terricola Thor. (Lycosidae), Cheiracanthium 

lapidicolens E. Sim., C. erraticum (Walck.) (Clubionidae), 

Gnaphosa lucifuga (Walck.) (Drassidae) and Aelurillus insig- 

nitus (Ol.) (Salticidae). Maneval (1932), C. France, Trochosa 

terricola Thor. (Lycosidae). 
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28. Pompilus crassicornis Shuck. 

P. pectinipes auctt. nec. (L.). 

P. campestris Wesm. 

This wasp is widely distributed in the British Isles and, at 

any rate in the south, rather common on sandy soils. It belongs 

to a group of species which are probably all parasitic on other 

Pompilids. The species of this group are hard to separate, and 

the Continental forms are probably still not fully understood. 

It is necessarily doubtful in many cases what species was in¬ 

volved in the older observations on the habits; apparently there 

is little difference in behaviour between the species which have 

been observed. 
Ferton (1901 : 116; 1902: 519; 1905: 73) has published a 

number of observations on what he identified as the present 

species. The observations of Adlerz (1910: 13) may with greater 

certainty be ascribed to P. crassicornis. 
Ferton (1901) describes observations in Corsica and Provence. 

Females of ‘ P. pectinipes ’ are usually seen carefully exploring 

the soil and tapping it with their antennae. At Bonifacio, 1st 

August, a female walking on loose sand was seen to stop after 

long hesitation in a spot which to the observer had no special 

features. She rapidly dug a hole and at the depth of 1 cm. made 

her way into a burrow, which she entered. After twenty minutes 

she was dug out and was found in the act of stopping up the 

burrow by scraping in the walls. The burrow was easily trace¬ 

able and led to a cell containing a paralysed spider, bearing an 

egg on the right side of the middle of the abdomen. The spider 

was an Aranea \Epeira~\ dalmatica (Doleschall), a species which 

is not terricolous. It appeared certain, therefore, that the wasp 

had dug up the nest of another Pompilid, destroyed the egg, 

and laid her own instead. Episyron argyrolepis (Costa)3 is 

common at that time of the year and preys on that spider; the 

nest probably belonged to that species. In 1902, Ferton made 

a second observation of the same kind. The spider in this case 

was Aranea [Larinia] lineata Luc. and the host Pompilid was 

probably the same as before. In 1905, Ferton published seven 

further observations of the same type and concluded that the 

species was certainly parasitic. As a second host he gives the 

black variety of Episyron rufipes (L.). Ferton also saw a 

P. crassicornis dig up' a Pompilid nest that was found to con¬ 

tain a cocoon; in the following year the cocoon produced a 

male Episyron rufipes (L.). He also saw an Episyron argyro¬ 

lepis (Costa) make a nest and store a Zygiella litterata (Oh) 

[Zilla x. notata CL] ; a few minutes later two female P. crassi¬ 

cornis came along, and in less than five minutes one of them 

found and dug up the nest. The female was now captured and 

3 The identity of this species is uncertain. 
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placed in a glass tube together with the Zilla bearing the Epi¬ 

syron egg. She felt the spider for some time with her antennae 

and then beat the spider all over with her abdomen, from which 

the sting was extruded. The Episyron egg became detached 

and the wasp calmed down. Unfortunately at this point the 

glass tube was removed from the net to get a better view of it 

and the extra light frightened the wasp, which would not ovi¬ 

posit. At Marseille, Ferton found P. crassicornis associating 

with Pedinaspis crassitarsis (Costa) and Planiceps helveticus 

Tournier, which may also be hosts. 

The egg of P. crassicornis is white, curved, relatively large 

and is fastened diagonally on one side of the ventral surface of 

the spider. 
Adlerz’ observations (1910) are very similar to those of 

Ferton, but he found it parasitising P. unguicularis Thoms. In 

a glass tube, he saw a female P. crassicornis eat the egg of 

P. unguicularis on a spider and lay her own instead. A female 

of P. crassicornis confined in a glass tube over a P. unguicu¬ 

laris nest soon showed interest and dug into it. He gives Eva- 

getes dubius (Van der Lind.) as another possible host. 

Adlerz has also shown that the closely allied P. pectinipes 

(L.) (=P. aculeatus Thoms.) is parasitic in the same way on 

P. rufus Haupt (fumipennis auctt.) and Episyron rufipes (L.). 

One individual would attack both hosts. 

The evolutionary significance of these habits, which have an 

obvious bearing on the much more highly specialised parasite 
Ceropales, have been discussed by Ferton (1905) and Creve- 

coeur (1931). 

29. Evagetes dubius (Van der Linden). 

This species is found on sandy soils in the south of England. 

Observations on its habits are due to Ferton, who recorded it 

under the names Aporus dubius and A. bicolor. According to 

Berland (1925A : 352), the specimens in Ferton’s collection were 

mainly E. dubius (Van der Lind.) but some E. filicornis Tour¬ 

nier4 were mixed in the series. 

Ferton (1897: 117-118) observed the species not rarely at 

Pas-de-Lanciers, Provence, on sandy soil. On 13 September a 

female was seen trying to drive a spider out of a nest in a hole. 

The wasp entered the nest a little, then rushed back on to a 

stone overlooking the entrance, perhaps waiting for the spider 

to come out by a second entrance. After fifteen minutes of ill- 

success, it went right into the nest, but it was now captured. 

The spider, however, could not be found. On 7 September of 

4 The habits of E. filicornis ,Tournier have been described by Grandi 
(1926a: 211 ; 1929: 320) who records Lycosa [Pardosa] agricola Thor. 9 
(Lycosidae) and Zelotes subterraneus (L.K.) d imm. (Drassidae) as prey. 
Bernard (1935 : 39) records Salticidae, especially Bianor sp. 
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the following year, a female \$as seen chasing a Pterotricha 

[.Pythonissa\ exornata (L.K.) [D'rassidae] in full flight. Eventu¬ 

ally, the wasp caught and paralysed the spider; on the same 

day two other E. dubius were seen with the same prey. The 

species may make more than one cell in the same burrow. 

Adlerz (1910) records Pompilus crassicornis Shuck. (q.v.) as 

possibly a parasite of E. dubius. The recorded prey of E. dubius 

(Ferton, 1897; 1901 : 125; 1910 : 173) are Pterotricha exornata 

(L.K.), 6 specimens, May, Sept., Nov., and one Gnaphosa 

alacris E. Sim., June (Drassidae). 

30. Anoplius juscus (L.). 

Pompilus viaticus auct. 

This wasp, though the commonest Pompilid on sandy soils 

in southern England, is not recorded north of Yorkshire nor 

from Ireland. It has been the subject of very numerous obser¬ 

vations, of which the most important are those of Nicolas (1888), 

Ferton (1891), Adlerz (1903), Picard (1903) and Bristowe (1928). 

Adlerz’ account is particularly long and well-documented. The 

earliest account, by Dahlbom (1843 : 58), erroneously suggests 

that a variety of insects is preyed on. 

A. juscus appears to be strictly confined, in England, to 

light sandy soils and nests only in bare patches. The well- 

developed tarsal comb is an efficient instrument for excavation 

in such sites. The females may (e.g. Nicolas, 1888 ; Picard, 

1903) or may not nest gregariously, perhaps depending on the 

local density of the species and the area of suitable nesting- 

sites. A. juscus is one of the species which hibernates as an 

adult in the autumn. In England, the fertilised females emerge 

in April and begin nesting at once. There Is certainly one more 

generation in the summer, but according to Adlerz (1903) the 

females of the summer generation, though active till September, 

do not hunt but eventually dig burrows for hibernation. Borries 

(1897 : 109) in Denmark and Alfken (1915 : 286) in N. Germany 

record what may be interpreted as similar cycles. As British 

records of females with prey are confined to the months of April 

to July (inclusive), it is probable that the cycle in this country 

is the same as in Sweden. Possibly a few summer females occa¬ 

sionally nest. Schutze (1921-24) describes the preparations of 

the females for hibernation (11 September). The burrows are 

much deeper than nests — 15 cm. deep — and many are crowded 

together, fifty in a small area. Nicolas also once dug up thirty 

torpid specimens close together in October. E. T. Nielsen 

(1932 : 30), in Denmark, found hibernation burrows 15-20 cm. 

deep, and Adlerz says up to 30 cm. 

The nest is excavated with forelegs and mandibles, usually 

in moderately loose sand. The burrow is shallow (30-50 mm. 

deep: Adlerz) — one observed at Oxshott, Surrey, 22 April, 
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1935 (O.W.R.), was 37 mm. deep — and leads down directly to 

an oval cell about 12 mm. long. Ferton (1897) mentions that 

more than one call may be associated with one burrow, but 

this is probably not normal. The prey is captured before the 

nest is made. The method of capture has been described by 

Picard, Adlerz and Bristowe. According to the first-named 

author, the female runs about rapidly and jumps on any spider 

it sees. If the prey is not alert, it is immediately paralysed. 

Often the spider manages to take a backward jump and to 

assume a menacing attitude. The wasp then fights and chases 

it, when it may take refuge in vegetation, but it is nearly 

always caught and paralysed with a single sting. Blunting is 

almost certainly by sight. It may make mistakes, such as 

jumping on a large ant or Cicindela (in the latter case only just 

escaping death). Picard also cites the difficulty the wasp has in 

finding its paralysed prey if the observer moves it as proof of 

its feeble powers of perception. Bristowe describes how a 

Ttochosa terricola Thor, was driven towards a hunting female 

wasp. The wasp came in contact with the spider, leapt back, 

hesitated, then leapt forward again on top' of the spider. During 

the momentary struggle, it appeared that the spider did not 

even open its jaws, while the wasp seemed to seize a leg and 

bend her tail round to give the spider two or three stings 

beneath. (Apparently the spider is always stung beneath the 

cephalothorax.) The spider collapsed almost at once, and the 

wasp' stood for a short period cleaning herself a little distance 

away. According to this author, smell is much more important 

than sight in hunting, and he suggests that it hunts amongst 

heather partly because the scent of the spiders might be stronger 

in herbage than in the open. Adlerz describes both sight and 

smell as having importance in finding the prey. Thus he men¬ 

tions one female which hid her prey temporarily on a red twig 

of whortleberry ; on coming back to fetch it, she climbed up 

several other red whortleberry stems before she found the right 

one. On another occasion a wasp had hidden her prey on the 

top of a tuft of Achillea. While this wasp was away at her 

nest, a second one came along the trail along which the spider 

had been dragged, came to the tuft of Achillea, went straight 

up it and removed the spider. The second wasp was removed 

with forceps and thrown away and the spider replaced. But the 

wasp soon found the trail again, followed it once more and 

again took the spider. These differences of opinion as to the 

senses involved in hunting might be resolved in several ways. 

There is probably some difference in behaviour between actively 

hunting females and females taking paralysed spiders to the 

nest; different individuals certainly differ; the behaviour may 

perhaps vary with nature of the habitat. It is a problem on 

which it would be very interesting to have more information. 
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When the female has caught and paralysed her spider she 

carries it some way to a temporary hiding-place, where it lies 

during the excavation of the nest. This hiding-place is often 

on the top of some low plant (e.g. at Oxshott, 29 June, 1923 

(O.W.R.) on an Epilobium plant), but it is sometimes left on 

the ground. During excavation, the wasp usually visits its prey 

several times, and when the nest is ready the spider is brought 

almost to the entrance of the burrow. In taking the spider to 

its temporary hiding-place, and from there to the nest, it is 

carried in the wasp’s mouth, being usually held at the junction 

of the abdomen and cephalothorax or by one leg and the wasp 

walking backwards. The final dragging of the spider into the 

nest is performed as follows. The wasp enters the nest head 

foremost for a final inspection, turns round inside and comes 

out head foremost and seizes the spider by its spinnerets. The 

wasp then walks backwards into the nest with it. The nest is 

closed first by breaking in the sides of the burrow, then sweep¬ 

ing in sand, which is pressed down with the tip of the abdomen ; 

a lump of sand or a piece of vegetation may be added at the end. 

The habit of laying its prey down just outside the nest has 

made possible a large number of experiments on the wasp’s 

behaviour. These consist chiefly either in moving the prey or 

in substituting another spider for it; somewhat similar investi¬ 

gations have been made on wasps bringing spiders from the 

temporary hiding-place to the nest-entrance. These experiments 

will be summarised together. Nicolas (1888), Ferton (1901: 143), 

Picard (1903) and Verlaine (1925) have tried the experiment of 
moving the spider while the wasp makes its final nest inspec¬ 

tion. They have observed that for several times the wasp will 

come out of the nest, drag the spider back to the entrance and 

go down to make another final inspection. But usually after a 

few trials the spider is dragged in without the final inspection ; 

the instinct is by no means irrevocably fixed. Nicolas notes that 

in one specimen which was experimented on in this way more 

than twenty times, the spider was carried straight in on the 

third and twentieth trials. Verlaine notes that if the spider is 

not moved more than 25 cm. it is found very quickly, usually 

in twelve seconds. Experiments in substituting a new spider for 

the legitimate prey indicate the power of discrimination of the 
wasp. In a more complicated type of experiment, a wasp, 

which has already buried one spider, is offered another while in 

the course of filling the nest. 

Nicolas (1888) states that although species of different sizes 

and of several species are captured, substitutions are not suc¬ 

cessful if the new spider offered is too different, such speci¬ 

mens being rejected. Ferton (1891 : 293) describes an experiment 

in which the wasp’s prey was replaced by a considerably larger 

spider just when the prey was due to be carried into the nest. 
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The wasp spent more than an hour enlarging- the cell enough 

to get the new spider in. Such behaviour would be very unusual 

under normal conditions, since the cell is always made large 

enough to receive the prey. Ferton notes that if a paralysed 

spider (taken from another wasp') is offered to a female who is 

just closing her nest after oviposition, she will usually use the 

spider merely as material for closing the nest. In one observa¬ 

tion, however, the wasp stung the new spider, opened up the 

nest, dug a second cell, and placed the spider in it. On excava¬ 

tion two spiders were found, each bearing an egg. Picard 

(1903) supplements these observations by noting that females 

will not accept spiders killed by squeezing with a forceps. He 

also found that hunting females will accept paralysed spiders 

(taken from other wasps) without stinging them again, and he 

connects this with the depth of the paralysis, which is very 

complete. 

Verlaine (1925), in his experiments, found that females 

appeared to recognise that a substitution had been made, show¬ 

ing this by hesitation and by palpating the spider. If the wasp 

cannot find her own spider, she will take another paralysed one, 

which she may or may not sting again. Adlerz (1903) did 

some experiments of a rather different type, viz. digging up the 

prey after burial but before oviposition. In one experiment, the 

wasp took the spider, which still moved its legs a little, and 

stung it several times again. It was so tame that it would take 

the prey from the observer’s forceps. The wasp hung the 

spider up in a grass-tuft and eventually dug a new burrow in 

the hole where its first one had been excavated. The spider 

was normally stored and oviposited on in the new burrow. In 

a second similar experiment, the wasp twice scratched a shallow 

layer of sand over the spider and buried it in this way without 

laying an egg. The same type of experiment performed after 

the wasp had laid her egg led to a different result; the wasp 

took no notice of the extracted spider but closed the empty nest 

(which had not been damaged in the extraction). Adlerz also 

performed a number of substitution experiments, and just like 

other observers found that the reactions of the wasp are vari¬ 

able. Usually, it appears cognisant of the substitution though 

accepting the spider; rarely, it appears quite unperturbed even 

when the new spider is very different from the original one 

(Salticid replaced by a Lycosid). The reverse may also be true. 

On one occasion he substituted a Lycosid by a Salticid; the 

wasp came out of its nest and seemed surprised by the appear¬ 
ance of its prey. It vainly tried to grip it by its contracted 

legs, then looked for the spinnerets (which are poorly developed 

in the Salticids) and turned the spider over and over. Finally, 

it dragged the spider in by the tip of the abdomen, its hesita¬ 

tion having lasted fifteen minutes. Like Ferton, Adlerz found 
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that females will sometimes accept a second spider just after 

they have laid an egg on the first. The second one is stored in 

a new cell in the same burrow and is oviposited on normally. 

In other experiments the wasp takes no notice of the second 

spider or merely uses it as material for closing the burrow. 

Adlerz also performed a number of experiments to analyse 

the methods by which the wasp finds its way. These were per¬ 

formed on wasps which were digging their nests and visiting 

their prey in its temporary hiding-place. In one experiment, 

where the spider was two-thirds of a metre from the site of the 
burrow, the intervening area was thickly strewn with sand. 

When the wasp left the nest, it went straight to the spider 

without any difficulty. It also returned to the nest more or less 

directly along a different track. This was repeated again with 

fresh sand with the same result. A brick was now placed so 

that the spider lay in its shadow, and the sides of the slight 

hollow in which the nest lay were levelled out. The wasp went 

straight to the spider but would not enter the area of shadow. 

After searching all round, it eventually entered the shadow and 

at once found the spider. On approaching the nest, the levelling 

operations evidently disturbed it. It put the spider down and 

looked round, but it quickly found the nest and brought the 

spider to it. 

In another experiment, all grass tufts between the nest and 

the tuft (no cm. away) on which the spider had been placed 

were removed. Nevertheless, the wasp went straight to its 

prey without any apparent hesitation. When this wasp re¬ 

sumed digging, a white towel 90 by 50 cm. was put on the 

ground across the track to the spider. On its next v;sit, the 

wasp went straight to the towel and a little way on to it and 

then turned back. This was repeated more than once. Even¬ 

tually, it went round the towel and after a long search found 

the spider. The search probably took longer because the hiding 

place was very near the edge of the towel. On the return 

journey the wasp went straight back to the nest, across the 

towel, in a series of short flights. On the next visit to its prey, 

the wasp crossed the towel without any hesitation, and the 

spider was eventually dragged across it to the nest. In a later 

experiment, a branch was stuck in the ground so that its 

shadow fell over the nest. This made no difference to the wasp 

which went straight into its burrow on its return. An exactly 

similar experiment on another wasp had an opposite result. The 

wasp refused to enter the shadow and searched all round it in 

widening circles. After a long interval of unsuccessful search¬ 

ing, the branch was removed and the wasp then found its nest. 

The depth of the paralysis of spiders stung by A. fuscus 

(L.) seems to vary. Picard (1903) says that the spiders are much 

paralysed and slight movements do not begin until after two or 
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three days. Bristowe (1928) states that when first paralysed the 

spiders will move the tips of their leg's, if touched. If kept in 

damp surroundings, they usually live two weeks. Of thirty 

specimens, fourteen lived four weeks and one eventually 

recovered after seven weeks. 

The egg is laid transversely across the base of the spider’s 

abdomen, normally dorsally, but ventrally if, as sometimes 

happens, the spider is stored upside down. The egg is white, a 

little thicker at one end than at the other, 2-3 x 0.3 mm. 

(Nicolas). The incubation period is ‘ a few days ’ (Nicolas), 5-6 

days (Adlerz). The larval period lasts for 15-18 days (Nicolas) 

or 9-10 days (Adlerz). Adlerz gives the duration of the pupal 

period in a male as 35 days in June-July. The cocoon is thin, 

brownish-yellow (Adlerz). 

Adults of A. fuscus (L.) are very rarely seen feeding on 

flowers, but presumably the long-lived females must take some 

food. Adlerz describes males searching crevices in the ground 

where female cocoons were buried, though they did not dig. 

The night is often spent in small burrows. According to Maneval 

(1932: 98), the wasp, in making such burrows, pushes the 

earth out backwards instead of kicking it out. Maneval saw a 

female excavating her nest at 1 p.m. and covered her with a 

box. She closed the nest by pushing sand out from below and 

apparently retired for the night. A quarter of an hour later, 

when the shade was removed, she started work once more. The 

experiment was repeated again with the same result. 

The following prey (Lycosidae unless otherwise indicated) 

have been recorded : Karsch (1872 : 444), Munster, Westfalia, 

July, 1871, Tarentula trabalis (Sund.) [Aranea inquilina Cl.] ; 

Brischke (1888: 96), Pelonken, Prussia, May 17, Trochosa 

[Lycosa] terricola Thor.; Ferton (1897: 115, 130), Rognac, 

Provence, Trochosa fulvolineata (Luc.) [Lycosa personata 

L.K.] ; Picard (1903), France, Tarentula [Lycosa] accentuata 

(Latr.) and Trochosa [Lycosa] ruricola (Deg.) commonly, one 

Lycosa [Pardosa] hortensis Thor.; Adlerz (1903: 7-23), 

Sweden, chiefly Lycosids (all prey females with a single excep¬ 

tion)—Trochosa terricola Thor., Tarentula aculeata (Cl.), T. 

trabalis (Sund.)—occasionally Thomisidae—Thanatus formici- 

nus (Ol.)—or Salticidae—Aelurillus insignitus (Ol.); Thijsse 

(1907), Holland, mostly Lycosa spp. ; Schulze (1920), N. Ger¬ 

many, many Trochosa terricola Thor. ; Bristowe (1928), 

Oxshott and Ripley, Surrey, 40 Trochosa terricola Thor., 2 

Arctosa perit.a (Latr.) [Trochosa picta (Hahn)], 4 Tarentula 

accentuata (Latr.) [barbipes (Sund.)], 1 T. carinata (Ol.) 

[pulverulenta (Cl.)]; Minkiewicz (1934: 58), Poland, April, 

Trochosa ruricola (Deg.), many 9 9 > T. terricola Thor., many 

9 9, Tarentula accentuata (Latr.) [barbipes (Sund.)] 9> T. 
pulverulenta (Cl.) o*. 



96 [August, 

The following- are new records of prey:—Berks, Boars Hill, 

May 8, 1901, Trochosa terricola Thor. 9 (A.H.H.) [det. F. P. 

Smith] ; Surrey, Chobham, April 15, 1934, Trochosa terricola 

Thor. 9 (O.W.R.) [det. W.S.B.] ; Surrey, Oxshott, June 29, 

1923, Drassodes signifer (L.K.) [troglodytes (L.K.)] ; (Dras- 

Sidae) (O.W.R.) [det. A.R.J.], July 28, 1922, Agelena 

labyrinthica (L.) (Agelenidae) (O.W.R.) [det A.R.J.J. 

Adlerz (1903) has made several records which suggest that 

facultative parasitism of a rudimentary type exists in A. fuscus 

(L.). He describes a wandering female noticing a spider in the 

burrow of another female which was in the act of dragging it 

down. The wandering female tried to drag the spider out and 

after a long tug succeeded in doing so. The rightful owner, 

however, came out and a violent fight ensued in which the 

intruder was eventually driven off. A case where a female tried 

to steal a spider which another one had hidden on a plant of 

Achillea has already been mentioned (p. 91). 

Adlerz (1903) mentions an undetermined Tachinid whose 

larva he found on one of the spider-prey. Bristowe (1928) states 

that he saw flies worrying nesting females, and that he bred 

Megaselia [Aphiochaeta~\ sp. (Phoridae) from a spider which 

he kept in a well-sealed box. Ants are frequently a serious 

annoyance to Pompilids and Adlerz mentions a fight between 

A. fuscus (L.) and a Formica rufa L. worker. 

A curious case of apparent mimicry between A. fuscus (I.) 

and the bug Alydus calcaratus (L.) (Coreidae) has been re¬ 

corded by Hamm in Poulton (1911). The bug is black with two 

red patches on the abdomen which are revealed when the wings 

are open; its manner of flight rather resembles a Pompilid. 

Hamm found the bug and wasp at the same spot (though at 

different times of the day) at Bovey Tracey, S. Devon. Quite 

independently (and in ignorance of Hamm’s observation), Mr. 

J. A. Freeman (unpublished record) caught many adults of the 

bug flying and a few females of the wasp at Bisley, Surrey, 

September 16, 1933. He was much struck by the resemblance 

of the two when flying. The early stages of the bug are well 

known to resemble the ant, Formica fusca L. (1923, Butler, The 
Biology of British Hemiptera-Heteroptera: 103). 

31. Anoplius infuscatus (Van der Lind.). 

Pompilus chalybeatus Schiodte. 

This species is usually rather uncommon in England and is 

almost confined to the south, though it is recorded from S.W. 

Yorks. It seems to be confined to sandy soils. 

Adlerz (1900: 196, as P. unguicularis; 1903: 26) in Sweden 

on July 8 saw a female searching a sandy bank for a place to 

burrow. From time to time it visited its prey, which was 

dragged a little nearer to the hole on each occasion. The spider 
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was left on the top of pieces of bark or sticks lying- on the 

ground, and finally in a tuft of moss, there being no other 

vegetation. While the wasp was digging, Adlerz cut off the 

spider’s spinnerets, but this made no difference to the wasp on 

its return ; it seized the spider by the end of the abdomen. 

The burrow was 5 cm. deep and was unusual for a Pompilid 

in being constructed in damp sand. The egg was laid on the 

anterior half of the dorsal side of the spider’s abdomen. The 

spider recovered completely from its paralysis in two hours. 

On August 14 Adlerz made a similar series of observations 

on another female. During excavation, at each visit to its prey, 

the spider was dragged a little nearer and each time fewer 

precautions were taken to hide it, so that finally it was left 

lying flat on the ground. The nest was 3 cm. deep and the 

spider lay the right way up with its head towards the entrance. 

Ferton (1897: 127) also records the recovery from paralysis 

of the prey of this wasp. He also records that when he tried 

to catch a wasp with its prey he lost the latter. The wasp was 

released and after a few minutes hunting found its prey, so that 

both could be secured. 

Crevecoeur (1931) found a colony of about a dozen indi¬ 

viduals of A. infuscatus (Van der Lind.) on September 2 at 

Boitsfort, Belgium. A female was seen hiding a Trochosa 

terricola Thor, on top of a grass-tuft. The spider was carefully 

placed on the ground by the observer near another hunting 

female. She immediately seized it without any hesitation but did 

not sting it, running off backwards holding it in her jaws by one 

hind coxa. As is usual in this family, females dragging prey 

along are no longer shy and are easily captured. This particular 

spider was recaptured and in the course of an hour was success¬ 

fully offered to eight other females of A. infuscatus (Van der 

Lind.). None of them stung it again and none of them hesitated 

to make off with it. On one occasion it was placed near two 

wasps; one went towards the spider and the other attacked the 

first. They fought furiously, neglecting the spider, till finally 

the winner made off with the prey. This behaviour suggests 

that although the species is normally industrious, it is quite 

capable of taking prey from other specimens if it has the 

opportunity. E. T. Nielsen (1932 : 32), in Denmark, also saw 

females fight for prey. He notes that though they can dig 

shallow burrows, they prefer to make a short side passage from 

the burrow of another wasp, e.g. Diodontus tristis (Van der 

Lind.). Thomas (1932 : 261), in Belgium, saw a wasp about to 

sting a small Lycosid, when the spider moved suddenly. The 

sting, instead of piercing one of the leg articulations, pierced 
the abdomen, which bled considerably. 

The following prey (Lycosidae unless otherwise stated) of 
A. infuscatus (Van der Lind.) have been recorded :—Kohl (1880 : 
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238), Miihlau, Tyrol, July 1 and Sept. 24, Lycosa [Pardosa] 
monticola Sund. ; Ferton (1897: 130), France, Chateau- 
Thierry, Xerolycosa [Lycosa] miniata (L.K.), Trochosa 
[Lycosa] ruricola (Deg.), Vitrolles, Lycosa sp., Rognac, 
Arctosa [Pirata] leoparda (Sund.); Adlerz (1903: 26), Sweden, 
July 8 and Aug. 14, Thanatus formicinus (Ol.) (Thomisidae), 

July 25, Arctosa [Lycosa] cinerea (Fab.) young; Crevecoeur 
(1931), Belgium, Sept. 2, Trochosa terricola Thor. 9 5 E. T. 
Nielsen (1932 : 32), Denmark, Lycosa sp. or Arctosa [Trochosa] 
perita (Latr.); Minkiewicz (1934: 57-9), Poland, June-Aug., 
Trochosa ruricola (Deg.) 1 9 and 1 $ imm., Arctosa perita 
(Latr.) 3 9 imm. 

The following is an unpublished record of prey:—N. Devon, 
Braunton (G. M. Spooner), Arctosa perita (Latr.) 9 imm. [det. 
A.R.J.]. 

Ferton (1897: 127) and Minkiewicz (1934: 57-9; 1935 : 211) 
record Ceropales macalata (Fab.) (seep. 106) as a rather common 
parasite of A. infuscatus (Van der Lind.). Ferton (1894: 219; 
1897: 128) also found C. cribrata Costa attacking it in the south 
of France. 

The following observations by Borries (1897: 105) were 
referred by him to A. infuscatus (Van der Lind.), but Adlerz 
(1903) doubts the identification since the wasp is stated to prey 
on large spiders. Haupt (1927: 344) also doubts the identifi¬ 
cation. 

Borries found his wasp commonly on coast sandhills in Den¬ 
mark where it hunted Trochosa [Lycosa] cinerea (Fab.) and 
Textrix denticulata (Ol.) (Agelenidae). These were driven out 
of their nests or burrows and chased over the bare sand. When 
caught, they were stung under the cephalothorax. The larger 
individuals of these spiders were captured (unlike P. trivialis, 
see p. 82). The paralysed prey were dragged over the sand for 
some distance and then hidden in the vegetation whilst the nest 
was dug. The egg was laid on the side of the spider, which was 
very little paralysed. 

32. Anoplius nigerrimus (Scop.). 

Pompilus niger auctt. 

This is one of the most widespread of British Pompilids ; it 
appears to be rather commoner in the west and north and is 
found in the highlands of Scotland. It is not specially attached 
to sandy soils (not usually making a regular burrow, see below), 
but is often found on banks or walls in heathy or marshy places. 
The two succeeding species of Anoplius have only recently been 
properly distinguished and in several of the older records there 
is considerable doubt as to which species the observations 
concern. 
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E. T. Nielsen (1932: 24, 26) records that in Denmark A. 

nigerrimus (Scop.) nests in all sorts of holes, including hollow 

twigs and beneath stones. On August 26 he saw a female after 

dragging along a Lycosa sp. for some time, sting it again 

beneath the cephalothorax. It was dragged along by the base 

of the hind leg. Later the female slipped down a slope with her 

prey, which she then stung twice more. In more difficult places 

she sometimes dragged it by the spinnerets, always going back¬ 

wards. She used an old nest, probably of Colletes. It had three 

cells, one of which was empty and one already contained a 

living Lycosa sp. bearing an egg on the left side of the base of 

the abdomen. On August 27 another female was seen digging 

a shallow nest with an ovoid cell in loose sand; it took about 

ten minutes to complete the burrow. Nicolas (1888) also de¬ 

scribes a burrow which was 15 cm. long and extended to 10 cm. 

below the surface. Ferton (1897: 115) notes that the nests are 

made in various cavities, often quite large ones. At Chateau- 

Thierry it was bred from a Helix aspersa Mull, and from 

cocoons found in the sand. At Angers it nested in stone walls 

and at Marseille in sand. The cocoon was of pliable silk, 

yellowish-grey in colour and ellipsoidal in shape. Ferton and 

Nicolas both record that the egg is laid on the side of the 

abdomen and Ferton (1891 : 285) and Nicolas both note that the 

paralysis of the prey is very incomplete. Ferton found that the 

spiders, if kept and fed, recovered almost completely. Adlerz 

(1902: 18; 1903: 28), in Sweden, found it nesting in sand in 

August. Schiitze (1921-4A: 115) bred it from a cocoon found 

under a stone. Wegelin (1900 : 138), in Switzerland, observed 

a fight between this species and a spider. Seeing an extraor¬ 

dinary commotion, he found that the spider was gripping one of 

the wasp’s legs but was itself strongly held by two of the wasp’s 

legs. The specimens were captured before the fight had ended. 

The following prey have been recorded:—Ferton (1901: 

124), Corsica, Tarentula albofasciata (Brulle) [Lycosa albovit- 

tata Brulle], Bonifacio and Evisa, April and June, July, 

Tarentula [Lycosa] radiata (Latr.) young, May and July, 

Tarentula [L.] albofasciata (Brulle) (Lycosidae), May, Dras- 

sodes lutescens (L.K.), April, D. severus (L.K.) (Drassidae) ; 

Ferton (1902 520), S. France, July 18, Trochosa [Lycosa] 

ruricola (Deg.) (Lycosidae), Corsica, June 21, Pisaura listen 

(Scop.) [mirabilis CL] (Pisauridae) ; Ferton (1908: 571), 

Corsica, July 8, Gnaphosa alacris E. Sim. (Drassidae) ; Ferton 

(1910: 172), Corsica, June 3, Drassodes lapidosus (Walck.) 

(Drassidae); E. T. Nielsen (1932: 24, 26), Denmark, Aug., 
Lycosa sp. (Lycosidae). 

The following records of prey are unpublished :—Gloucester 

W., Wootton-under-Edge, Lycosidae imm. (det. A.R.J.) (V. R. 

Perkins, coll. G. M. Spooner). 
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Adlerz (1902: 18) in Sweden, saw a Ceropales maculata 

(Fab.) enter the hole which a female was digging, but as this 

did not contain a spider, the observation does not prove that 

Ceropales is a parasite. 

Two observations by Lucas which he referred to f Pompilus 

niger ’ perhaps really apply to Pseudagenia carbonaria (Scop.) 

(see p. 74). Lucas (1876), at Nogent-sur-Marne, at the end of 
October, saw on a wall a female Clubiona holosericea (L.) 

[pallidida CL] (Clubionidae) with only one pair of legs left. 

A female ' P. niger ’ came up and tried to carry it off but was 

unable to do so. She immediately cut off the two remaining legs 

at the base of the femur. Lucas (1880), at Prejeux-sur-Cher, 

in August, saw on a wall a Carrhotus [Philaeus] bicolor 

(Walck.) (Salticidae) with its legs already amputated. This 

prey was also claimed by a r P. niger.’ 

No other author has recorded amputation of spiders’ legs 

by Anoplius. 

An observation of Boie (1855), which he referred to 

r Pompilus melanarius,’ is dealt with under A. piliventris (Mor.) 

and one of Brischke (1876, 1888) is mentioned, under A. 

concinnus (Dahlb.). 

33. Anoplius concinnus (Dahlbom). 

Pompilus approximatus F. Smith. 

This is a rather uncommon though widely spread British 

wasp found in rather similar habitats to A. nigerrimus (Scop.). 

The following observation of Brischke (1876: 11 ; 1888: 95) 
was recorded under the name ' Pompilus niger,’ but according 

to Haupt refers to the present species. Brischke, in Prussia, in 

the spring, found a nest in a burrow in an alder, probably an old 

one of Aegeria [Sesia] spheciformis Gern. In it were four long, 

pale flesh-coloured, paper-like cocoons, of which the sharp end 

was produced into a blue-grey process. The barriers between 

the cells were made of bits of wood and small Vactinium-leaves. 

In June, three females and a male emerged from the broad end 

of the cocoon. 

Mr. A. W, Stelfox kindly allows us to publish the following 

record of prey:—Co. Wicklow, Clara, July 12, 1927, Lycosa 

saccata (L.). 

34. Anoplius piliventris (Morawitz). 

Pompilus cardui Perkins. 

This species seems to be rare but is probably often over¬ 

looked. It is apparently widespread in the southern half of 

England. On the Continent it is similarly rare but widespread. 

It seems to have a certain preference for marshy places. 

Perkins (1917: 10), in describing his P. cardui, records the 

following observations of Dr. K. G. Blair. ‘ On May 15th, 1912, 
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at Stanmore [Middlesex], I found, on splitting some dead thistle 

stems of the previous years, two series of Hymenopterous 

cocoons. There were elongate-oval, about 9 mm. long and 

3.5 mm. broad near the broader end. They are of a brownish 

testaceous colour, with a darker tip to the narrow end. The tip 

appears to be composed of debris, and not to form part of the 

cocoon itself. There were seven or eight cocoons in each stem ; 

the burrow as is usual with insects of this family, being stored 

with spiders (Clubionidae). The insects emerged on June 2nd, 

exit from the cocoon being effected by cutting off a lid at the 

broader end.’ 

The following observation is unpublished. A piece of rotten 

wood from Cambs, Wicken Fen, August 22, 1912 (C. J. C. 

Pool), contained nests of Solenius continuus (Fab.) (vagus 

auctt.) (see Hamm, 1926, Trans, ent. Soc. Lond. : 306). In one 

of the old burrows, the end of which was stopped with pieces of 

grass, were five cocoons. From one of these was extracted a 

dead male of A. piliventris (Mor.). Fragments of the prey were 

identified as belonging to the Clubionidae (det. W.S.B.). 

Boie (1855) found a nest which he referred to 'Pompilus 

melanarius.’ From his description, we think it is more likely 

that it belonged to the present species. It was in the hollow 

stem of a reed and the cells were separated by barriers of stem- 

scrapings and animal remains. The cocoons were parchment¬ 

like, long-oval, and emergence was through a lid cut off the 

broader end. A Pteromalid emerged from one cocoon. 

35. Episyron rufipes (L.). 

On sandy commons and dunes in the south of England this 

is a common wasp, but it is not found north of Yorkshire, nor 

in Ireland. The female has very well developed tarsal combs 

for burrowing in loose sand. Both sexes are rather more often 

found on flowers (e.g. thistles) than the common species of 

Pompilus. 

Relatively recently Haupt (1927: 251) has properly distin¬ 

guished the second European species of Episyron, E. albono- 

tatus (Van der Lind.); some of the earlier Continental records 

may really apply to that species. E. rufipes (L.) itself is variable 

in colour and some of the forms have been treated as distinct 

species (P. tripunctatus Dahlb., P. funereipes Tourn., etc.). 

The most complete account of the habits of this species is 

due to Adlerz (1903 : 30) who observed it in Sweden in July and 

August. It hunts on the wing, not running on the ground like 

Pompilus. On July 3, 1902, a female was seen digging. When 

the burrow was complete, she flew off to fetch her prey, which 

had been left among the top leaves of a bilberry. The prey was 

carried back to the nest in a series of short flights and carried 

backwards into the nest, held by the spinnerets. When she 
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began to shut in the cell by pulling in the walls of the burrow 

she was captured. The egg was found on the upper side of the 

abdomen of the spider which was lying on its left side. The 

burrow was 5.5 mm. deep. 

On July 22, a female was found nesting in sand on the edge 

of a wood. The prey was dragged backwards to the nest and 

also into it by one leg, the spinnerets not being used. On 

excavation it was found that the egg had been laid on the wall 

of the cell, not on the spider which lay on its back. As the egg 

had certainly not become detached during excavation, this must 

have been an error of instinct. On July 26, the same individual 

was seen carrying a small spider on the wing and alighting with 

it near its nest. Holding the spider by one leg, she walked 

straight into the nest forwards. Two hours later, the same wasp 

was seen carrying a somewhat larger male spider, sometimes 

flying, sometimes dragging it backwards along the ground. It 

was dragged backwards into the nest by one leg. When the 

cell was excavated, the spider was found at a depth of 3.8cm., 

lying on one side with the egg attached to the upper side. The 

spider was now placed at the nest-entrance, which had not been 

disturbed. The wasp immediately came forward, touched the 

spider, went inside and carefully closed the empty nest. After 

this it flew away, taking no more notice of the spider. 

As might be expected from the nature of the prey (Argio- 

pidae), it hunts above ground, e.g. on young pine-trees. On 

2 August, a female was observed which had hidden a paralysed 

spider amongst the needles of a pine branch 1.5 metres (4 ft.) 

above the ground. Before leaving it to dig a hole, she circled 

round in the air several times, studying the locality. During 

excavations the wasp frequently visited her prey. Eventually, 

she flew down with it to her nest and, without releasing its leg, 

dragged it straight into the nest forwards. The spider lay on 

its side in the cell, with its head towards the entrance. The egg 

was on the side of the abdomen, which lay uppermost. On 

23 August another observation was made of this arrangement 

of prey and egg. 
In the whole summer of 1902, only these two specimens 

were observed, and during the whole period they continued bury¬ 

ing Argiopids, each in her own fairly well-defined territory. 

On 2 July, 1903, many males were seen flying about an area 

3x4m. (9.9 ft. x 113 ft.). Only a few females were present, 

and this was evidently a place where they were emerging, 

which, as in many other Aculeates, was not willingly left. 

A female was seen excavating, from time to time flying all 

round to orientate, visiting the tops of all the bilberry bushes, 

etc., nearby and viewing the site from them. On one occasion, 

she flew low over the ground in circles of gradually increasing 

diameter, till she was as much as 2 m. away. Then she flew 
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back to the hole and suddenly flew off. After a long- interval, 

she returned with a small Argiopid, returning- in short flights. 

On the edge of the patch in which the nest had been made, she 

hid the spider in the top of a bilberry bush. Almost the same 

instant, she noticed that the spider had been discovered by an 

ant. She at once ran backwards again with her prey up a small 

pine and then up another, where the spider was fixed amongst 

the needles. She then began a very tedious process of cleaning 

herself. To make her finish more quickly, a little sand was 

thrown at her. She first went and examined the spider, appa¬ 

rently to see if it was firmly fixed, then walked all round the 

tree, taking her bearings, then went back to her nest. This 

had collapsed in her absence and her work of re-excavating it 

was not watched. 

On 4 July a female was seen flying in short stretches carry¬ 

ing an Argiopid, which was buried as usual. Before the cell 

had been closed, the spider was extracted with forceps, leaving 

the nest undamaged; the spider was placed at the entrance. 

When the wasp returned, she touched the spider with her 

antennae, then closed the empty nest. Meanwhile, another 

female came up and took the spider and hid it i.8m. up on a 

small fir-tree. After taking her bearings, the second female 

flew off. 

The observations of other workers do little to amplify 

Adlerz’ account and confirm it in many points. 

Borries (1897: 103), in Denmark, and Grandi (1934: 24), in 

N. Italy, both suggest that E. rufipes (L.) has two generations 

a year, since nesting females were found both at the end of 

June and in August. The British records of prey (see p. 104) 

agree with this suggestion, but some caution is necessary in 

view of Adlerz’ statement that one female may continue nesting- 
over a long period. 

Ferton (1897: 116, 130) describes orientation flights like 

those mentioned by Adlerz and states that it is the only Pom- 

pilid which makes locality studies on the wing. He describes 

a nest as 3-4cm. deep, with the egg laid on one side of the 

spider. Grandi (1934) describes a burrow 14-15 cm. long, 

descending to a depth of 6-7 cm. E. T. Nielsen (1932 : 39) also 

observed orientation flights. 

Ferton’s (1891 : 292-3.) observations on the effect of offering 

the female the spider she has just buried differ from those of 

Adlerz. A female was just closing her nest after egg-laying 

when she was captured. The prey was dug up, the egg was 

removed and the spider was thrown down on the site of the 

destroyed nest. When the wasp' was released, she returned, 

took possession of her prey, carried it some distance, and began 

another nest. This is an unusual diversion of normal instinctive 

behaviour, but possibly the complete destruction of the nest led 
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to different behaviour from that of females whose nest was 

more or less intact. In the same paper, Ferton describes females 

fighting- for the possession of spiders. He once saw two speci¬ 

mens gripping the same spider with their mandibles roll to the 

bottom of a 4 m. slope. E. T. Nielsen also saw a female inter¬ 

fere with another one that was nesting. 

The following prey have been recorded:—Adlerz (1903), 

Sweden, always Argiopidae, including Aranea sexpunctata L. 

[Epeira umbratica Cl.], A. nordmanni (Thor.), A. diadema L., 

A. bituberculata Walck. [dromedaria Walck.], A. raji Scop. 

[marmoreus Cl.] and A. foliata Fourcr. [cornuta Cl.] ; Perez 

(1894: 254), S. France, Aranea [Epeira] sp. ; Ferton (1897: 

116, 130), Corsica, Sept. 28, Aranea [Larinia] lineata (Luc.) 

and (no date) Aranea [Epeira] dalmatica (Doleschall), S. France, 

A. gibbosa Walck. (this specimen kept fresh but inert for four 

months), Central France, A. sexpunctata L. [umbratica Cl.] ; 

Ferton (1908: 571), Corsica, 11 Sept., Aranea [Larinia] 

dufourii (E. Sim.); Grandi (1934: 24), N. Italy, numerous 

records of young o* d* and 9 9 of Aranea [Epeira] diadema L. 
The following are new records of prey : — Surrey, Oxshott, 

14 Aug., 1920 (A.H.H.), Tarentida sp. imm. (det. W.S.B.) 

(Lycosidae, the only record of a non-web-spinning spider); 

Devon, North, Braunton Burrows, 17 June, 1938 (W.S.B.), 

Aranea redii Scop. (det. W.S.B.) ; England (E. B. Nevinson), 

Aranea sp. and two A. foliata Fourcr. (det. W.S.B.). 

Ferton has recorded E. rufipes (L.) as one of the common 

hosts of Pompilus crassicornis Shuck. (q.v.). E. T. Nielsen 

(1932) also mentions a Pompilus interfering with a nesting 

female. Perez (1894) records Ceropales maculata (Fab.) as a 

parasite. E. T. Nielsen also saw a parasitic fly (? Metopia, 

Tachinidae) enter a half-made nest, and he describes how ants, 

Formica rufa L., were attacked and driven away by a nesting 

female. 

36. Aporus unicolor Spinola. 

A. bicolor Spin. 

A. unicolor Spin, is nearly always very rare in Britain, 

though rather widespread over the southern part of the country. 

Some records of its distribution are given by Richards (1935, 

Trans. R. ent. Soc. Lond., 83: 161). 

There appear to be no records of the life-history of this 

species. All Ferton’s observations on 'Aporus ’ refer to Eva- 

getes (cf. Berland, 1925 a : 282-3). Judging" by the habits of 

allied genera and by its rather flattened head and thickened 

fore femora, it might be expected to hunt subterranean spiders, 

like the genus P'laniceps, for instance, which hunts species of 

Nemesia (Ctenizidae). Our species is often found in sandy 
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places but is not restricted to them ; it has also been found on 
chalk-slopes. 

37. Homonotus sanguinolentus (Fab.). 

At present this species is only known as a British insect 
from a few specimens taken in the southern half of the country. 
Observations quoted below suggest, however, that, if searched 
for in the right way and bred, it might prove to be much com¬ 
moner than is supposed. 

The earliest observations on this species are those of Brischke 
(1876 : 12 ; 1888: 95). He states that Professor Menge found a 
cocoon on grass at Ohra, N. Germany. On 20 June this pro¬ 
duced the wasp. In August, Brischke found at Probbernau, 
N. Germany, a cocoon between two birch leaves spun together 
at a man’s height, such as might be due to a crab-spider. In 
the middle of a quantity of wool was a cocoon 5 x 10mm, in 
size. The wasp emerged in the following spring. No trace of 
the remains of a spider was found. 

Adlerz (1903,: 33), in Sweden, occasionally saw the wasp 
running or flying over the ground, which was only cursorily 
searched. In a later paper (1906 : 7), Adlerz describes finding 
the species not uncommonly between 13 July and 15 August. 
On three separate occasions a female was seen to take an in¬ 
terest in Cheiracanthium (Clubionidae) nests. In the first case, 
the nest was in a rolled-up leaf and contained a dead spider. 
In the second, it was also in a leaf but was empty. In the third, 
the wasp was seen to go under a stone and later a nest con¬ 
taining an uninjured Cheiracanthium was found under the stone. 

Kryger (1910 : 265 and 282) (also quoted by E. Nielsen 
(1932A : 243), in Denmark, was the first who fully made out the 
life-history. He found that the ‘ host ’ was the female of Cheira¬ 

canthium erraticum (Walck.) [carnifex (Fab.)]. The female 
spider spins together the tops of some grass-stems and in the 
middle arranges a completely enclosed cell in which it lays its 
eggs. It remains inside this until the young are hatched. Upon 
opening one of these cells, a ‘ parasitic ’ larva was found lying 
on the spider; later several such females were discovered, some¬ 
times with an egg, sometimes with a larva on them. Such 
spiders never laid their own eggs, though they were quite alive 
and tried to defend themselves when the nest was pulled to 
pieces. In the following summer the wasp was bred. 

The egg is placed on the spider’s abdomen, in the hollow 
between the abdomen and the cephalothorax. The spider seems 
quite unable to remove it and the larva eventually sucks it 
quite dry without it having laid any eggs. The cocoon is spun 
in the spider’s nest. The spider dies about eleven days after 
the larva hatches and the larva spins ten days later. 
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E. T. Nielsen (1932 : 32) and E. Nielsen (1936) have con¬ 
firmed and supplemented Kryger’s account. At Tisvelder and 
Sandet, in D'enmark, E. T. Nielsen states that it was common 
from 1919-21 but rare more recently. Although he had never 
seen an adult wasp in nature, they were commonly bred from 
the characteristic nests of Cheiracanthium erraticum (Walck.) 
[carnifex (Fab.)]. These are made by spinning together a num¬ 
ber of heads of flowering grasses. In about twenty per cent, of 
these nests, the spider was found to bear the egg or larva of the 
wasp attached to the anterior part of the abdomen. Except in 
one case, the spiders were always females that had not yet laid 
their eggs. Apparently the spiders are not at all inconvenienced 
and seem quite healthy until a few hours before their death, 
though they did not lay eggs. The wasp was often bred 
through ; in cages, the larva hibernated in a free cocoon attached 
to the glass by a few threads. E. Nielsen (1936) gives a similar 
but fuller account and figures the early stages. 

The observations of Ferton (1897 : 116) in S. France are 
rather discordant with the preceding account, and it is just 
possible that there was some error of identification. He states 
that it was seen on the Crau chasing a spider in a tuft, but 
both escaped. At Marseille, it was bred from a shell of Helix 

aspersa Mull. The entrance of the shell had been barricaded 
with fragments of plants and earth. The cocoon was a regular 
ovoid of thick, rigid silk, red-brown outside, yellow and smooth 
within. Maneval (1936) at Mt. Mez&ne, France, has made 
observations quite similar to those of Kryger and Nielsen, and 
he describes and figures the larva. He found the nests of 
Cheiracanthium erraticum. (Walck.) in heads of Sanguisorba 

officinalis. In early August, 1934 and 1935, although only one 
wasp was seen, four-fifths of the spider nests contained early 
stages of Homonotus. 

38. Ceropales maculata (Fab.). 

The genus Ceropales is the only European genus of Pom- 
pilid which is entirely parasitic on other genera of the family. 
Allied genera in other parts of the world have the same habits 
(e.g. Irenangelus Schulz in British Guiana). 

Lepeletier and Serville (1825 : 182), on the basis of colour 
and structure, suggested that Ceropales was parasitic, though 
they thought it might attack Sphecids as well as Pompilids. 
The first definite proof of the parasitic habit was due to Walsh, 
in America. Walsh and Riley (1869: 136) record that Agenio- 

xenus [Ceropales] rufiventris (Walsh) was bred by Walsh from 
Pseudagenia [Agenia] bombycina (Cress.) and other species. 
Agenioxenus is closely allied to Ceropales (c.f. Ashmead, 
1894: 66). The first definite European observation is that of 
Perez (1890), who saw Ceropales sp. pursue a Pompilus sp. 
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with its prey and lay an egg beneath the thorax of the spider 
in advance of that of the Pompilus. Ferton (1894: 219) describes 
the parasitism of Anoplius infuscatus Van der Lind. [P. chaly¬ 

beatus Schiodte] by C. histrio (Fab.), a non-British species. 
Perez (1894 : 254) describes C. maculata (Fab.) attending 
females of Episyron rufipes (L.) and P. trivialis Dahlb. with 
prey. Ferton (1897 : 129) at Chateau-Thierry, 12 June, observed 
an Anoplius infuscatus (Van der Lind.) [P. chalybeatus Schiodte] 
which had placed a Lycosid on the top of a plant-tuft. A C. macu¬ 

lata (Fab.) arrived, stood for a moment on the spider, which 
fell to the ground; the Ceropales flew off. The spider was 
examined and was found to be paralysed, though no egg could 
be seen. Nevertheless, three days later, a Ceropales larva was 
found on the ventral side of the spider. The latter, which had 
entirely recovered on the first day, became less and less active. 
On 17 June the larva was half grown and the spider was dead. 
A few days later the cocoon had been spun. It was oval, white, 
nearly rigid. On 22 July (i.e. in forty days) a male Ceropales 

emerged. 
Adlerz (1900) near Sundsvall, Sweden, 9 Sept., saw a female 

C. maculata (Fab.) pursuing a Priocnemis exaltatus (Fab.), 
which was dragging along a spider. When the Priocnemis put 
down the spider to make an orientation, the Ceropales approached 
it and touched it with her antennae, but was driven off by the 
large Priocnemis. This was repeated several times. 

The classical observations on C. maculata (Fab.) are those 
of Adlerz (1902; 1903,: 34), in Sweden, where he found it asso¬ 
ciating with various Pompilids. It haunts the nesting-sites and 
sits about on various eminences, watching especially for those 
Pompilids which are storing their paralysed spiders. The eager 
stance, the outstretched antennae and the movements which 
keep the Ceropales always directed towards the burdened Pom¬ 

pilus all show her special interest. As Perez and Ferton showed, 
the Ceropales attacks partly spiders actually while being dragged 
along by the Pompilid (without apparently the latter always 
noticing), partly those which are left on the soil or on vegeta¬ 
tion while the nest is being dug. In either case, the Ceropales 

can be seen to bend her abdomen under the body of the spider 
and evidently lays an egg. Ferton actually saw a Ceropales 

cribrata Costa enter the burrow of an Anoplius infuscatus (Van 
der Lind.) [P. chalybeatus Schiodte], following in the para¬ 
lysed spider. Although a Ceropales larva was afterwards found 
on this spider, it was not absolutely certain that the egg, even 
in this case, had not been laid outside. The only occasion on 
which a Ceropales was seen to enter a Pompilid burrow in 
Sweden was once when Anoplius nigerrimus (Scop.) [Pompilus 

niger] was still digging. The spider was not in the nest and 
oviposition therefore could not have taken place [but cf. Balles’ 
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observation, p. 109]. The interference with digging- wasps is 

only an expression of impatience. 'A somewhat similar instance 

was that of a Ceropales which threw itself so eagerly on to the 

spider being dragged along by a Pompilus cinctellus Spin, that 

the latter was frightened off and did not return. In this case, 

the Ceropales probably laid an egg, as it spent a long time 

manipulating the spider, but it is unlikely that the larva would 

develop, exposed to ants, etc. 

The realisation of the parasitic intentions of the Ceropales 

is clearly shown in the following observation. An Anoplius 

juscus (L.) [Pompilus viaticus] female was dragging her spider 

along, not as usual in the open, but under the cover of grass ; 

meanwhile two female Ceropales, each seated on a grass-blade 

with outstretched antennae, were following her. Occasionally 

they tried to approach nearer, but whenever they did so they 

were driven off by the Pompilus, which did not come out fully 

into the open until they had both flown off. 

If one examines the spider which a Ceropales has manipu¬ 

lated, no trace of the egg is seen at first. This is because the 

eggs are inserted into the stigmata which open at the sides of 

the base of the ventral surface of the abdomen and lead into the 

lung-books. In their natural state the stigmata are closed with 

a lid, but when the egg is inserted the lid gapes a little so that 

the end of the egg can just be seen. This is especially so in 

Drassodes, while in large Lycosids the entrance is so large that 

the egg is quite hidden. This protection of the egg must be of 

great value when the spider is dragged over the ground and 

especially when it is pulled through the narrow nest-gallery. The 

peculiarly modified sting-sheath of the Ceropales is evidently 

adapted to opening up the stigmata of spiders. 

Not rarely an egg has been found in each stigma of the 

same spider, so that with the egg of the Pompilus there may be 

three rivals in the cell with food only for one. The Ceropales 

eggs hatch in two or three days. The front part of the young 

larva is protruded out of the stigma while the extremity remains 

inside. Soon one sees the front part bend round till the head 

reaches the abdomen of the spider, where it begins to feed. 

When the other Ceropales larva (if there is one) hatches, it is 

evidently perceived by the sense of smell of the first, which 

stretches itself in the direction of its rival, though it is at first 

out of reach. As soon as the first larva grows a bit bigger it 

begins feeding on the younger one, which makes no attempt to 

escape. The victorious larva then returns to feeding on the 

spider. The Pompilus larva does not hatch until several days 

later, although coming from an egg laid at most only a few 

hours later than the Ceropales. As the Pompilus larva begins 

to grow, it is perceived by the Ceropales larva, which changes 

its position, so that it has soon grown large enough to reach its 
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victim. When it has killed this last rival, it returns finally to 

the spider, eating- it all up but a few hardly recognisable frag¬ 

ments. It now spins a maze of light brown threads, amongst 

which in the next few days it spins its light brown cocoon. The 

larva feeds for about twelve days. 
Adlerz (1906: 8, 10) and E. Nielsen (1932 : 176-180) describe 

how females of Pompilus plumbeus Fab. fight and try to drive 

off Ceropales females trailing them. Nielsen, however, notes 

that the very short time (a few seconds) which is necessary for 

the Ceropales to lay its egg makes protection difficult. Balles 

(1922 : 104) at Achern, Germany, observed a Pompilus rujus 

Haupt [P. fumipennis] nesting on 15 October. On the follow¬ 

ing day, when he went to dig up the nest, he found that a 

Ceropales maculata (Fab.) was already engaged in digging into 

the nest. This account is at variance with Adlerz’ remarks, 

already quoted. 

The following hosts of Ceropales maculata (Fab.) have been 

recorded:—Pompilus plumbeus Fab., Adlerz (1906: 8, 10), 

Sweden ; Alfken (1915 : 287), N.W. Germany ; Bouwman (1916), 

Holland; Stelfox (1927: 312), Co. Wicklow; E. Nielsen (1932: 

176), Denmark. P. rufus Haupt, Adlerz (1902), Sweden ; Balles 

(1922: 104), Germany; Maneval (1932 : 96), C. France. Anoplius 

infuscatus (Van der Lind.), Ferton (1897: 129), C. France; 

Minkiewicz (1934: 57; 1935: 211), Poland. Episyron rufipes 

(L.) and Pompilus trivialis Dahlb., Perez (1894: 254), S. France. 

Anoplius nigerrimus (Scop.), A. fuscus (L.), Pompilus cinctellus 

Spin, and Priocnemis exaltatus (Fab.), Adlerz (1902), Sweden. 

One author (A.H.H.) has observed C. maculata (Fab.) fight¬ 

ing with what was almost certainly Anoplius nigerrimus (Scop.) 

at Esher Common, Surrey, 20 August, 1920. 

39. Ceropales variegata (Fab.). 

This rare wasp has only been captured on a few occasions 

in southern England, chiefly on the Bagshot sand area. Nothing 

has been recorded of its life-history. Hamm (1909) in S. Hants, 

New Forest, 14 August, caught a male and female flying round 

a small pine, heavily infested with aphides. Nevinson (1911) in 

the same locality, 4 and 8 August (two years later), between 

noon and 1 p.m., captured six males and one female under a 

small pine tree, where they had apparently been driven to 

shelter by the great heat of the sun. 

It is just possible that an interesting observation of Maneval 

(1929: 292) applies to the present species. At Chenereilles, 

Haute-Loire, in August, he saw a Ceropales (which unfor¬ 

tunately evaded capture) dash at a Miscophus bicolor Jur. 

(Sphecidae, Larrinae) which was taking its spider, Asagena 

phalerata (Panz.) (Theridiidae), back to its nest. 
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